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After a While 


O YOU ever stop to think what 
things will look and be like 
after a while > 


When you think you want some- 
thing pretty badly and are tempted 
to strain your resources to get it, do 
you stop to think what it will look 
like to you after a while, when its 
newness and glamour and novelty 


are worn off >? 


In choosing your investments of 
time, money, interest and occupa- 
tion, do you consider the lasting 
qualities of the returns and what 


they will mean to you after a while > 


Here is a nice new instrument or 
apparatus placed in your charge. 
What will it look like, what will its 


use have amounted to after a while > 


In the hands of one man it will be 
a tarnished monument of neglect, the 


object of no more care and attention 


than wiil keep it in desultory service 
or perhaps covert desuetude. 


In the hands of another it will be 
kept in the pink of condition so far as 
appearance is concerned and be pa- 
raded ostentatiously upon occasion, 
but with no real understanding of its 
principles, purpose or possibilities. 

Another will know or learn what it 
is intended to do and how it is in- 
tended to do it. He will study its 


application to his conditions and 
opportunities and realize with it the 
results that its inventor promised 


And in 


his hands it will, after a while, have 


and its purchaser expected. 


been a paying and satisfactory in- 
vestment. 

if managers could be assured of 
this kind of outcome, there would be 


less difficulty in getting useful but 


dispensable appa- 
power bye 


- /ovs 


ratus into 


plan ts. 
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A Little Engineering Study 


Saves $24,000 Yearly in 


Hospital 





HE startling reduc- outlet for the steam during 

. . : »y* : r » 
tion in the powet HIS is an account of the great savings obtained the summer months. Phe 
plant operating costs in asmall power plant through the application radiator returns were 


of the Long Island College 
Hospital may be taken as 
indicative of the opportu- 
nities for similar savings 





of well recognized engineering practices. Readers 
may find here a suggestion as to how savings 
can be made in their own plants. 


brought back toa steel tank, 
out of which the boiler-feed 
pump drew its supply. 

Live steam was used in 








in many other power plants. 

This plant supplies steam heat, electric lighting and 
power, hot water to the laundry and other services re- 
quired about a hospital. In the light of present-day 
developments the machinery installed at the time the 
hospital was built cannot be claimed to possess any high 
deyree of efficiency, but poor operating procedure and 
more or less neglect prevented the plant from showing 
even the mediocre efficiency that was possible, 

The situation at this Brooklyn, N. Y., hospital finds 
counterparts in thousands of plants. Designers may en- 
deavor to lay out a plant which, with all things con- 
sidered, is the most economical, and compare the 
expected thermal efficiency with that of the ideal 
operating over the predetermined temperature range, 
but owing to unfavorable operating conditions, the ex- 
petted results fall short of attainment. 

The hospital power plant was installed a number of 
years ago and consisted of two 72-in. by 18-ft. horizontal! 
tubular boilers, hand-fired, two 35-kw. 250-volt 3-wire 
generators driven by high-speed, slide-valve automatic 
engines and a 75-kw. generator direct-connected to an 
engine of similar type, as shown in Fig. 1. Later, 
increased steam demands prompted the addition of a 
1,500-sq.ft. cross-drum water-tube boiler, hand- 
fired. By the residential character of the 
neighborhood it was found necessary to use anthracite 
for fuel. 

Exhaust 


also 
reason of 


steam from the engines is used on the 
heating system; at about 2 Ib. back pressure an atmos- 


phere relief controls the back pressure and affords an 














the laundry mangles, and 
for the hot wash water a heater was installed in the 
power plant, with live steam fed to its heating coils, the 
drips going back into the receiver tank. 

As no refrigerating machine was installed, the entire 
refrigerator requirements were met by the purchase 
of ice. 

It will be observed that the plant as designed could 
not be expected to be operated efficiently even under the 
direction of the best of engineering talent. 

The management was concerned primarily with the 
supervision of the hospital as a hospital, and the details 
of the several departments were attended to by the 
respective heads. The engineer operated the power 
plant with the machinery at hand, and as is the case 
in many plants, his suggestions as to repairs, altera- 
tions, etc., if requiring a financial expenditure, received 
scanty reception by the authorities higher up. 

The firing aisle, between the boiler fronts and the 
basement wall, as will be seen from Fig. 3, was very 
limited in width. In cleaning fires the fireman was 
compelled to stand almost in the hot cinders, so that 
the cleaning was postponed as long as possible and then 
performed hastily and ineffectively. The amount of 
combustible removed along with the cinders was, of 
course, extraordinarily large. 

The steam lines were left uncovered, and the amount 
of heat loss by radiation was enormous. Little of this 
heat actually warmed the building, since the air cur- 
rents carried much outside. 

Owing to a change in management a study was made 














Fig. 1 


CO, ice machine driven by slide-valve engine 





Fig. 2—One of the direct-current generating units 
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of the entire hospital organization with a view of re- 
ducing the operating expenses. Among other depart- 
ments the power plant received some attention. 

Even to one who understands little of the details of 
engineering, the disadvantage of exposed piping is evi- 
dent. Consequently, the first step in improvement was 
the covering of all steam piping. 

Since hand-firing without a smoky chimney necessi- 
tated the burning of anthracite and the use of all three 
boilers, hand stokers were installed. Not only did this 
permit a change to bituminous coal procurable at a 
lower price, but an increased efficiency was obtained. 
In addition, only two of the boilers were needed, the 
third being held in reserve. 

It was found that several years ago the condensate 
tank had failed and the heating returns had then been 
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now being discharged into the sewer. 
is preparing to install a receiver tank which he has 
constructed 
drips now escaping to the sewer will be drained into 
this 
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The new engineer 


out of a discarded separator. Thus the 
receiver and then elevated to the heater by a 
reclaimed duplex steam pump. The live steam to the 
laundry water heater was eliminated through a con- 
nection made to the exhaust main. Since the laundry 
uses large quantities of hot water, the saving obtained 
by the employment of exhaust steam was considerable; 
each 10,000 gal. of water heated formerly required over 
one-half a ton of coal. 

In making the change, the higher level of the new feed- 
water heater compared to the position of the laundry 
heater was overlooked. This caused the heater coils, 
which were to discharge to the feed heater, to become 






































Fig. 3—Water tube boiler after installation of stokers 
dumped into the sewer. As the heating to 212 deg. F. 
of the feed water taken direct from the service lines 
represented about 15 per cent of the boiler duty, the 
advantage of installing a feed-water heater ap- 
parent. 

This heater, shown in Fig. 4, is jacketed with insulat- 
ing material and was placed in the engine room so that 
the heating returns fed to it. The exhaust line was 
opened and a new connection run to the heater. The sav- 
ing made by the several alterations is $24,000 per year. 

Unfortunately, to permit the boiler feed pump te 
operate under a slight gravity head, the heater was 
elevated above the floor level. This has not proved to 
be the best location, for it is impossible for the con- 
densate in the returns from the first floor and the base- 
ment radiators to enter the heater. 


Was 





These drips are 


Fig. 4—Feed-water heater recovers radiator returns 


waterlogged. As a temporary expedient the drain is 
now to the sewer, but as soon as the sump tank already 
mentioned is in place the condensate will be saved. 

Another opportunity for a saving is in the control 
of the live steam to the laundry mangles. At present 
the steam is allowed to blow through. The same waste- 
ful plan is followed with respect to the steam to the 
50 sterilizers in the hospital. 


To eliminate the purchase of ice, a 15-ton carbon- 
dioxide refrigerating plant was installed. The com- 


pressor is direct-connected to an Ames slide-valve steam 
engine. Refrigeration is by brine, two motor-driven 


centrifugal pumps having been installed for circulation. 
The capacity of each pump is too great, and lately a 
used duplex steam-driven pump has replaced one of the 
motor-driven units. 
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Select an Extraction Turbine 


To Fit the Job 





BAD selection may fall down and bring 
The extrac- 


can effect great savings, but it 


4 discredit on a qood method. 


tion turbine 
must be designed carefully to fit the variations 


The author 


shows how to go about an intellige nt study. 


in power and heating demands. 











TEAM is one of the most convenient carriers of 
energy and an aid in changing heat energy into 
work. But when this steam is used in the most 

effective way yet devised to produce power—that is, in 
a condensing turbine ygenerator—a large portion of its 
energy serves no useful purpose, but must be rejected 
in the circulating water from the condenser. Where 
electrical energy is the sole product, this unfortunate 
condition prevails and is unavoidable. However, such 
industries as require, in addition to power, large quan- 
tities of steam for manufacturing processes or heating, 
can frequently make use of a considerable portion of 
this energy with resulting total savings. 

To make clear the comparative size of the quantities 
being considered, if one pound of dry steam at 215 Ib. 
per sq.in. abs. could be discharged through a_ perfect 
turbine to a condenser at 29 in. vacuum, it could the- 
oretically transform to useful work 372 B.t.u. Used 
in an actual turbine, it would deliver to the generator 
coupling somewhere between 230 and 300 B.t.u., depend- 
ing on the size and type of the machine. The heat that 
would have to be supplied to the pound of steam to make 


this possible is 1,152 B.t.u. The portion ot this that is 
not transformed into work serves no useful purpose; 
that is, 850 or 900 B.t.u. must be wasted in the circu- 


lating water. 
EXTRACTION TURBINES ARE MORE ECONOMICAL 


affords the most 
factory means of getting this energy where 


An extraction-type turbine satis- 

it can do 
further effective work in an evaporator, digester, heat- 
ing coil, dye tub, kier or other apparatus. 

Although an extraction-type turbine, considered on 
the power alone, of 
more steam per unit of power than a good turbine with 
no bleeding, the fact that the unit performs a useful 
heating function usually results in a 


basis of necessity uses somewhat 


reduction in the 
total steam demand for power and heat together. 

This type of unit has for a long time been installed 
to provide power and process steam for a wide variety 
of conditions and There are many instal- 
lations, and many more units are being and should be 
put to the same or a range of work. Most of 
them have proved satisfactory and profitable, but a few 
have not. It is the purpose of this article to analyze 
the difficulties and to suggest ways of planning such 
installations to make certain of satisfactory operation. 

Perhaps the largest group of turbines intended to be 


uses, 


such 


wider 


By WALTER SLADER 


used as bleeder machines, but which are no longer 
operated or no longer make use of the extraction devices, 
owe this either to changed plant conditions or to some 
form of obsolescence. Processes have often completely 
changed, doing away with the need for the steam these 
machines were furnishing. The rapid growth of the 


power plant often entails difficulties in space and boiler 


capacity. Recent growth in the size and efficiency of 
steam turbines often forces older units to stand-by 
service. 


DIFFICULT TO CHANGE TO HIGHER STEAM PRESSURE 
IN INDUSTRIAL PLANTS 


° 

There has been a steady increase in the boiler steam 
pressure used in both service and industrial plants. 
This has been especially rapid of late in the publie 
service field, but within a somewhat narrower range it 
is also evident in new industrial power-plant equipment. 
This will carry with it many real advantages for extrac- 
tion installations. 

However, in industrial plants the boiler-house equip- 
ment already installed must often continue in service; 
therefore it is only in rapidly growing ones that a 
change of steam pressure, however desirable, is feasible. 
For this reason many extraction units, if used at all, 
have had to go into service handicapped from the start 
with too low a throttle pressure. Owing to this low 
throttle pressure, in order to keep both the required 
proportion between power output and quantity of ex- 
tracted steam and to keep the size of turbine and its 
first cost within bounds, the extraction pressure has to 
be made as low as is possible without reducing the effi- 
ciency of the heating service. 

Often, when extraction pressures are limited, proper 
results in connection with at least some use in the 
manufacturing plant, will depend upon a careful design 
of the entire piping system. This can be made, other 
than by accident, only when a clear understanding of 
the important facts as to quantities, rates and locations 
of demand are had previous to construction. With 
earlier installations the importance of this information 
was often not fully realized, and sometimes little better 
than guessed at. It is, therefore, not strange that con- 
siderable changes have sometimes been necessary. 

FACTORS IN CHOOSING THE EXTRACTION TURBINE 

The extraction-type turbine is often the proper choice 
for furnishing both power and process steam because 
it is really a very flexible unit, capable of working 
tolerably well throughout a wide range of conditions, 
delivering much or little power, and much or little ex- 
tracted steam as conditions may demand. Just because 
of this capability there has sometimes been too much 
tendency to consider it as a sort of india rubber unit, 
capable of stretching indefinitely in all directions, and 
to conclude that it is not worth while to undertake the 


arduous task of analyzing its operation. 
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The sole reason for using this type of unit is to 
secure the greatest over-all savings. Its efficiency, like 
that of other machines, decreases in proportion to the 
width of range over which it must or may work and in 
proportion to the time it works at points other thai 
those for which it is best adapted. If it works too 
much of its time far away from points of good per- 
formance, it may save much less than would have been 
possible with a better chosen machine. 

It has been thought, too, that its condensing steam 
rates were not important, which would be measurably 
true if there were always a demand for a large quantity 
of extracted steam; but almost always these machines 
have to run part of the time wholly condensing or with 
only small quantities of steam being extracted. 

These points are emphasized to drive home the im- 
portance of a complete study of the conditions under 
which such turbines will have to operate. Only such a 
study can serve as a basis for deciding for or against 
the extraction turbine and for designing the plant for 
maximum earnings. 

SECURING THE DATA 

The extent to which information can be found pre- 
vious to choice of a unit and design of a plant will vary 
with different installations. It will range all the way 
from what can be done in the case of an existing plant, 
which has thorough records extending over a year or 
more, covering both power quantities and subdivided 
plant steam uses, and which has under consideration 
a new power generating unit; to what can be found 
during a comparatively brief study of conditions, for 
either an existing plant that has few or almost no rec- 
ords, or a new plant perhaps entirely 
processes. 


using new 

In general, for practically every case, if all informa- 
tion that can be had in any way is skillfully put to- 
vether, a reasonably accurate picture of power quan- 
tities, with their important daily or seasonal variations 
ind of the several plant steam requirements, with their 
} cations, minimum desirable pressures and momentary, 
daily or seasonal changes of quantities can be obtained. 
The several steam uses can be combined to show totals 
for all processes with their variations 

The question of seasonal demand must also be con- 
sidered. Of course all water heating and like opera- 
tions require much more steam in winter than in sum- 
mer. Allowance can be made for this if plant heating 
is quite likely to form a part of the winter-time extrac- 
tion load. This service may require a relatively steady 
quantity of steam throughout the working day, for any 
temperature condition, but will vary much with seasonal 
changes; or, in other plants, it may be an intermittent 
service, much of the time amounting to almost nothing 
even in severe weather, but requiring large quantities 
for short periods. It will often be helpful to plot these 
quantities on a time base, for a day, a week or a year. 

The accompanying chart represents the manner 
showing the characteristics of extraction turbines. 
With the aid of this chart the weight of steam supplied 
at the throttle can be found for any load and any rate 
of extraction. With such curves available for the units 
under consideration, total throttle steam quantities for 
both the predicted condensing and extraction conditions 
can be determined, either for the average loads or sen 
arately for any period. be to 
find the year’s demand. 
It might be thought that averaging widely varving 


of 


These can summed up 
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power and extraction steam quantities would lead to a 
large error in final results, but experience indicates that 
ordinarily, if the times and the total quantities for 
each are accurately known, little error results provided 
the work is done with careful regard to such details. 

The variation of power quantities if the station is to 
contain more than one unit, or the greatest demand if 
it is to contain but one, will determine proper choice 
of the size of the generating unit. Due provision must 
be made for future growth. 

Inspection of process steam quantities, locations and 
required pressures will determine whether more than 
one extraction pressure need be considered. Sometimes 


anol Lb.per Hr 
> 
2 
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w 
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Chart for finding throttle flow of extraction turbine 


Drawn foo 2.000-kw. turbine supplied with steam at 150 Ib 
per sq.in. gage and 50 deg. FL superheat, exhausting at 2 in. of 
mereury abs... with steam extracted at 124 Ib. per sq.inw page 


two are required. if the boiler steam pressure permits 
a choice, a comparison of the total fixed and operating 
costs for a pressure as low as will be satisfactory and 
for a considerably higher one, with its smaller pipe 
lines, will be worth while, the one showing least over-all 
cost being chosen. 

The extent of process steam quantity variation and 
the number of hours of use of each quantity will help 


to decide whether the turbine should be made large 
enough to handle all conditions or whether extreme 
peaks should be made up from boiler steam. Large 


extraction quantities mean big savings if they extend 
over a considerable portion of the whole operating time ; 
but if they last only a small part of the time, it may 
be 
range and a better condensing steam rate curve. 


better to choose a machine with less extraction stean 


Information regarding locations using process steam 
pressures and maximum demands will enable estimates 
to be made of the cost of complete piping systems witl: 
their covering for high-pressure distribution and for 
tentative extraction pressures. This will give further 
most desirable extraction 
Later, these data will enable the careful design of all 
parts of the svstem chosen. The turbine manufacturers 
will probably be willing to give, not only condensing 
steam rates, but expected throttle steam rates and ex- 


indication as to a 


pressure. 
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traction quantities for maximum extraction conditions 
and for some lower extraction conditions. This should 
be available at full, three-quarters and one-half loads for 
these machines, together with information as to quality 
of extracted steam under the various conditions. Such 
information enables drawing curves like Fig. 1, the use 
of which has been explained. 


WHEN IS THE EXTRACTION TURBINE JUSTIFIED? 


A comparison of total annual costs should finally 
determine whether the extraction unit shows sufficient 
earning to be desirable. Against the extraction unit 
must be set the fixed charges for the plant and its 
complete distribution piping system, plus the cost of 
total throttle steam to the extraction turbine. Against 
the straight condensing plant will stand the fixed 
charges for the plant and a complete system for dis- 
tributing boiler steam throughout the plant, plus the 
cost of throttle steam to the condensing turbine, plus 
that for boiler steam to do the same heating as the 
extracted steam in the former case. 


PERFORMANCE OF TYPICAL EXTRACTION TURBINES 


To illustrate some of the points brought out and to 
show how the characteristics of these machines can vary 
to suit different conditions, condensing and extraction 
steam rates are given in the table for three turbines 
designed as units A, B and C. The data from unit A 
were used in plotting the table. 

Units A and B are similar. The advantage of the 
higher throttle pressure in unit B is attested by the 
fact that this turbine develops more mechanical energy 
per pound of extraction steam than does unit A, which 
has about the same extraction pressure. Unit B can 


CHARACTERISTICS OF THREE TYPICAL EXTRACTION TURBINES 


otal Throttle “team Steam Steam to Straight Con- 
with Eextraction, Extracted, Condenser, densing Rate, 
Kw Lb. per Hr Lb. per tr Lb. per Hi Lb. per Kw.-Hr 
Unit A—2,000 kw.; throttle conditions, 150 Ib. gage, 50 deg. F. superheat; back 
pressure, 2 in. abs.; automatic extraction at 12) Ib. gage. 
2,000 49,400 25,000" 24,400 16.40 
46.400 20,006 26.400  —§ .aaee 
40,000 10,000 i 
1,500 49,400 36,000* 13,400* 17.00 
39,600 20,000 19,600 arenes 
33,400 10,000 23,400 jj cwccs 
1,000 48,000 45,000" 3,000* 18.70 
33,000 20,000 13,000 —...,, 
27,100 10,000 A ee 
Unit B—1,500 kw.; throttle conditions, 200 Ib. gage, 100 deg. F. superheat; back 
pressure, 2 in. abs.; automatic extraction at 10 Ib. gage. 
1,500 54,500" 33,500 1,000* ‘3.22 
1,125 41,900 40,900 1,000* 's. 75 
750 30,300 29,300 1,000* 17.00, 
Unit C — 600 kw.; throttle conditions, 200 Ib. gage, 150 deg. F. superheat; baek 
p ure, 2 in. abs.; automatic extraction at 50 Ib. gage. 
600 32,300 29,000* 3,300* 17.00 
450 23,300" 19,500 3,800" 18.65 
300 14,500* 10,300* 4,200 Ze. 43 


‘Maximum steam extraction. 


also develop much the greater portion of its power from 
extracted steam because it is designed for extracting 
up to 98 per cent of the throttle steam at full load. 
while A aliows extracting only 63.5 per cent. A unit 
with the characteristics of B is better where process 
steam quantities are large much of the time. On the 
other hand, when there is likely to be considerable 
operation under low-load, low-extraction conditions or 
straight condensing, unit A is more suitable. 

Unit C gives a large quantity of extraction steam in 
proportion to power at high pressure. It would have 
large earnings under conditions where large power and 
extraction steam demands prevail over a good portion 
of the time. It is poor for low-load, low-extraction 
conditions. A higher throttle pressure would make 


possible much further improvement. More work could 
be done by the extraction steam in the turbine. With 
the higher extraction pressure the higher throttle pres- 
sure would be more appropriate, if it could be arranged. 


Estimating the Blowdown 
By J. D. JENKINS 


One of the items in boiler calculations that is guessed 
at usually and missed frequently, is the quantity of 
water that leaves the boiler when blown down. Gen- 
erally, it is estimated by taking a flat figure that varies 
from 1 to 5 per cent, depending upon the frequency of 
blowdown. But it may often run over 10 per cent in 
cases where the water is hard and the concentration and 
scale accumulate rapidly. 

An approximate calculation can be made of this loss 
where the operation is regular and definite quantities 
are blown down—that is, one gage or so many inches 
each time. 

Take a Stirling boiler, having 6,000 sq.ft. of heating 
surface and 42-in. steam drums, for an example. At 
about the center of the drums, where normal water level 
occurs, the volume of water contained in one inch depth 
can be figured by taking the length of the drums to half 
the depth of the bulges of the ends of the drum. This 
gives an average length and, for the boiler in question, 
was 14} ft. At this point all edges can be taken as 
parallel and the sides rectangular. 

The volume then would be, per inch of depth, per 
drum: 147 ft. length * 33 ft. diameter « «: ft. depth 

4.5 cu.ft. At approximately 60 Ib. per cu.ft. the 
weight of water contained in this space in three drums 
is3 < 60 < 43 774 pounds. 

Our practice was to blow down one gage of water 
twice in each eight-hour shift, or six times in 24 hours. 
The depth of one gage was 4} in., so that the total blow- 
down per 24 hours was 6 & 43 & 774 = 21,000 Ib. 
practically. 

The boiler, according to an indicating steam-flow 
meter, was delivering on the average 684,000 lb. daily. 
The total water delivered to the boiler would include the 
water blown down, making a total amount used by the 
boiler, of 684,000 +- 21,000 705,000 Ib. a day. The 
percentage of blowdown for this boiler would then be 
21,000 —— 705,000, or 3 per cent. 

In calculating the boiler-water losses for periods of 
one month or more, the water lost in taking a boiler 
off the line and draining for the purpose of cleaning 
the boilers, must be added to that of blowdown, as this 
water has been charged against the boilers on the 
Venturi meter, but was not evaporated to steam. 

Over periods of time the accuracy of this methed 
would depend upon the conscientiousness of the water 
tenders who do the blowing down. However, proper in- 
structions usually take care of the operators. 


of By 
eS 
Ir STEAM Is AVAILABLE at a high temperature f, ani! 
required at a lower temperature f,, highest efficiency can 
result only if the temperature of the steam is reduced 
by passing through a prime mover which develops useful 
energy. However, in many instances a throttling valve 
or similar device is provided in place of the prime 
mover because of simplicity or because the amount of 
steam involved is too small to use in a commercial prime 
mover. 
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Methods of Putting Windings on 
Squirrel-Cage Rotors 


How End Rings Are Connected to the Rotor Bars 
by Pressing Them on, by Welding Processes 


and by Casting Them to the Bars 


By B. A. BRIGGS 


NE of the difficult problems in the development 
of the squirrel-cage induction motor has been to 
make a permanent connection between the ends 
of the winding bars and the end rings. Although braz- 
ing, welding and casting of the bars to the rings are 








Fiq. t—Section of end rings made in two parts and 
pire ssed on the bars 
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Fig. 2—Rotor with end rings made in one piece and 
pressed on the ends of the bars 


videly used, some successful types of mechanical con- 
1ections have been developed. 

A method of connecting the end rings to the rotor 
vars by purely mechanical means, without bolts or 
older, is used by the Ideal Electric & Manufacturing 
o. The bars, which are rectangular in shape, are 
houldered down at the ends where they enter the rings, 
ig. 1. The end rings are made in two parts, an inner 
{ and an outer B. The inner section of the ring is 
lotted on its outer periphery to receive the ends of 
he bars as shown. After the inner section of the ring 
as been pressed into place, the outer, or retaining, ring 
‘ pressed on over the inner ring. This makes a joint 
iat has contact with the ends of the bars on all four 
des. To insure the retaining ring remaining in place 
ider all conditions, a groove is spun in the joint be- 
veen the two rings and into the ends of the bars. On 
ie large-sized machines a number of equally spaced 
ipped holes are bored radially through the two rings 


Previous articles appeared in March 9, May 25, June 15 and 
*. 24 issue. 





and machine screws are used to give additional reten- 
tion between the two rings. 


A somewhat similar construction to that shown in 
Fig. 1, is used by the Marble Card Electric Co., Fig. 2. 
The end rings, which may be of brass or copper, are 
radially slotted on their outer periphery to a depth equal 
to that of the bar. These slots are made to a tight 
fit for the rectangular bars and then pressed into place 
in a special fixture and under hydraulic pressure. This 
gives a press fit to the bar on three sides. After press- 
ing the end rings into position, the tops of the bars 
are swedged and the ends of the bars riveted, after 

















Fig. 83—Rotor ready to have ends of bars welded 
together to form the end rings 




















Fig. 4—Same as Fig. 3, but with end rings completed 
by welding process 


which the end rings are dipped in solder to protect the 
points from corrosion. 

Welding the end rings to the bars or casting them 
on is quite general practice. A method used by the 
Northwestern Manufacturing Co. is to form the end 
rings by welding. Round copper bars are driven into 
semi-closed slots without any insulation. A_ cooling 
plug is put under the ends of the bars which are bent so 


that they will touch, as shown in Fig. 3. This figure 
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shows the rotor ready to weld, with the cooling plugs in 
place. 

The welding is done by playing the are over the 
ends of the bars, while the rotor is revolved slowly. 
The outer parts of the bars will be melted by the are 
and the metal will flow together, forming a continuous 
ring. In order to get sufficient cross-section and allow 
for finishing, additional metal is deposited around the 
outer surfaces of the rings by playing a carbon-electrode 
over the rings and at the same time feeding metal, in 
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Fig. 5—Eund rings welded to rotor bars 





the form of copper reds, into the arc. The second 
operation is. accomplished while the 
through one complete revolution. 

After the welding has been completed, the cooling 
plugs are removed and the rings trued up in a lathe 
and finished off as in Fig. 4. The end rings are ordi- 
narily turned off only on the outer end and around the 
outer circumference. The insides of the rings usually 
do not have to be finished, except when it is found that 
the rings are slightly eccentric. 

After turning off the rough outer skin of the welded 
copper rings, the metal appears to be as solid as the 
original metal and very seldom 


rotor revolves 


blowholes are en- 

















Fig. 6—End rings cast-on rotor bars 


Tests have shown that the electric con- 
ductivity of the metal is not changed by the welding 


countered. 
process. This style ring has been used on rotors for 
motors rated at 175 hp. at 1,800 r.p.m. No indications 
of cracks have been found in the rings of such motors, 
due to the centrifugal force on the rings. 

The Lincoln Electric Co. uses round copper bars in 
the slots, which have a driving fit, without any insula- 
tion. On the ends the bars are slightly reduced in size 
to form a shoulder. The end rings are made from strips 
of copper bent edgewise into a circle and the two ends 


welded together. These rings have holes punched in 
them to correspond to the spacing and size of the ends 
of the rotor bars and are put on the ends of the bars. 
The ends of the bars which protrude slightly beyond th« 
outer surface of end rings are then welded to the rings 
in an automatic machine. The fan blades for circulat- 
ing the ventilating air are welded to the core end plates 

















Fig. 7—Complete rotor winding made of cast aluminum 


of the rotor. A complete rotor of this construction is 
shown in Fig. 5. 

Instead of welding the end rings on the bars, some 
manufacturers cast them on. Fig. 6 shows a Fair- 
banks-Morse rotor with cast-on end rings. The bars 
are of rolled copper, rectangular in shape, and are driven 

















Fig. 8 —-Fud rings placed inside of rotor bars and 


connections made by welding 


into the slots without any insulation. After the bars 
are in place, the rotor is placed on end in a mold and 
the rings are cast on. The end ring metal is poured 
at a temperature that causes a fusion of the bars with 
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the ring. When the rings have been cast, the rotor is 
put in a lathe and the rings turned to the proper 
dimensions. An inspection groove is cut in each ring 
to check the fusion between the bars and ring. 

Fig. 7 shows a photograph of a squirrel-cage winding 
‘f a General Electric induction motor, which is cast in 
one piece. After this winding, which is of aluminum, 
was cast on the rotor core, it was put into acid and the 
core eaten away, leaving only the winding, and it shows 
that the casting process has been complete. Since the 
winding is cast all in one piece, there are no joints of 
any kind between the bars and end rings. The casting 
process also anchors the bars in the slots by allowing 
the metal to run into every space between the edges of 
the laminations. In the large-sized machines the com- 
pany uses a welded end ring such as shown in Fig. 8. 
The bars are driven into the slots without any insula- 
tion, and the cylindrical end rings, which have a pro- 
jection on them for each bar, are placed inside the bars. 
Then in an automatic welding machine a short bar is 
placed from the end of the bar to a corresponding 
projection on the end ring and the two joints are auto- 
matically welded. The location of one of the welds can 
be seen at A. In this type of rotor the projecting ends 
of the bars act as a fan to help circulate the ventilating 
air through the machine. 

Numerous attempts have been made to construct rotor 
windings without any joints by using one piece of metal 
or jointless coils punched from sheet metal. The next 
article will describe a number of such windings. 


A New Boiler Steel and Inter- 
crystalline Cracks 


Low-carbon boiler steel in use today is frequently 
sensitive to an embrittling action produced by cold work 
followed by heating to temperatures below that required 
for proper annealing. A soft ductile boiler steel which 
can better withstand the effect of cold deformation 
during the fabrication and operation of the boiler is, 
therefore, of the greatest value. Recently efforts to 
produce such a steel have been successful. The cause 
of the typical intercrystalline cracks found in embrit- 
tled boiler steel has also been the subject of further 
investigation. 

These two subjects—experiments with new boiler steel 
and the cause of intercrystalline cracks—were dis- 
cussed at two meetings recently held in Europe—the 
annual meeting of the Association of Steam Boiler In- 
spectors (Allgem. Verband d.d. Dampfkessel-Ueber- 
wachungs-Vereine) at Ziirich, Switzerland, on Sept. 7, 
as well as the meeting of the Association of Large Steam 
Boiler Plants (Vereinigung der Grosskesselbesitzer) at 
Cassel, Germany, on Sept. 17, 1926. 

Professor Baumann (of the Material Testing Station, 
Stuttgart) at the Ziirich meeting showed lantern slides 
ot intererystalline cracks which he produced in the 
laboratory as well as cases of such cracked steel parts 
which had failed in actual service. None of these speci- 
mens was in contact with caustic soda and the labora- 
tory specimens had not even come into contact with 
water. This evidence, therefore, would indicate that the 
presence of caustic soda is not essential to the formation 
f intererystalline cracks. 

Professor Baumann also reported on his experiments 
to determine what concentration of caustic soda may 
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be expected to take place in the interstices of riveted 
seams. The assumption has been made that the solu- 
tion concentrates inside the boiler seams to great 
strengths, irrespective of the concentration of the main 
body of the water in the boiler. The author’s results 
indicate that the concentration in the interstices of 
seams will not, even at high ratings, exceed about three 
times the concentration in the main body of boiler water. 

The results of notched-bar impact tests were also 
reported by Professor Baumann. These he made on 
the special boiler steel (0.13 per cent C, and not an 
alloy steel) as compared with similar tests on standard 
steel. The tests were made with steel specimens (a) in 
the original condition and (b) after cold deformation 
and heating to 200 deg. C. The impact figures are a 
measure of sensitiveness to the embrittling effect. The 
results, expressed in absorbed energy in kg.m. per sq.cm. 
were as follows: 

Standard Steel—Original, 20 (932 ft.-lb. per sq.in.) ; 
after deformation, 2.5-3.6 (116 to 168 ft.-lb. per 
sq.in.). 

Special Steel—Original, 38 (1,771 ft.-lb. per sq.in.) ; 
after deformation 28.7-28.9 (1,337 to 1,348 ft.-lb. 
per sq.in.). 

Dr. A. Fry, of the Krupp Works, the manufacturers 
of this “special” steel, reported at the Cassel meeting 
the results of further experiments made by him on this 
steel. These were similar to those of Mr. Jones 
(reported in the Trans. of Faraday Soc., Vol. XVIT) 
and by Professor Parr and Mr. Straub (Power, June 
29, 1926, p. 994). Specimens of standard and of the 
“special” steel were bent cold and then heated in con- 
centrated caustic soda solutions. The results showed 
the superiority of the special steel in retaining its 
elasticity and in being free from any cracks after 
prolonged exposure to concentrated hot caustic solu- 
tions as compared with the standard steel specimens 
which were found to be sensitive at the points where 
the stresses were highest. 

Doctor Guilleaume reported in detail on the results 
of examination of steel which had failed in service. 
These examinations had been made by several inde- 
pendent testing stations at the request of the “Asso- 
ciation of Large Steam Boiler Plants.” In all cases 
the failures were traced to thermal and mechanical 
“auses. In no case did it appear that caustic soda had 
played any part in the development of the fractures. 
The cold deformation followed by heating to which the 
material had been subjected during the fabrication and 
operation of the boilers, as evidenced by the crystal 
deformations and large size of crystals seen under the 
microscope, explained the failures. 

Professor Thiel of the University of Marburg 
reported the results of experiments, made by him at 
the request of the “Association of Large Steam Boiler 
Plants,” to determine what influence caustic soda may 
have as an accelerating agent. Comparative tests were 
made with steel in powder form (filings from boiler 
plates) in caustic soda solutions as against identical 
specimens in pure distilled water. The paper reported 
no difference in effect on the steel, whether the pure 
water was used or whether caustic soda _ solution 
employed of a strength equal to the maximum con- 
centration which Professor Baumann found it possibl 
to reach in the interstices of seams of boilers properly 
made and operated. More general adoption of such low- 
carbon boiler steel may be expected. 








624 


POWER 





Vol. 64, No. 17 


Growth of Welding in Plant Construction 
Exemplified by New Gould Street Station in Baltimore 


Erte 


See RTT 














Fig. 1—Sealing joints with 


the electric are 


Fig. 2—Arc-welding pulverized-coal 
bunker to prevent sifting 
Fig. 8—Arce-welding outfit 


Figs. 4 & 5—Welded atmos phe rie line 


S AN outstanding example of the 

growing use of welding in the 
power field the new Gould Street Sta- 
tion of the Consolidated Gas, Electric 
Light & Power Co. in Baltimore is 
of particular interest. The ac- 
companying photographs were taken 
recently by a member of the Power 
staff. 

A partial list of welding applica- 
tions in this plant follows: All pip- 
ing in the station, including high- 
pressure and low-pressure steam 
lines, atmospheric relief, feed water, 
service water, etc.; fins on tubes of 
furnace water walls; stacks; air 
ducts; bleeder heaters (shells, tube 
sheets and connections) ; seal welds 
on roof tanks, breechings and pul- 
verized-coal bunkers. Welding has 
been used for years at the Westport 
Station of the Consolidated Gas, 
Electric Light & Power Company 
under the supervision of A. L. Penni- 
man, superintendent of power sta- 
tions. Its extensive use for new con- 
struction at Gould Street is a natural 
outgrowth of this experience. 
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Fig. 6—Roof tanks are seal-welded 


Fig. 7—Water-walled furnace with 
electrically welded fin tubes 


Fig. 8—General view of station 


Fig. 9—Gas welded piping and electrically 
welded fin tube 
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How the L. & N. Automatic Combustion 
Control System Operates 





SIMPLE explanation of how the vari- 
A ous pieces of equipment making up the 
control system operate, ang how these funce- 
tion to control automatically the operation of 


a single boiler or a group of boilers. 











‘ORE attention has been given to automatic 

control of the combustion process in_ boiler 

furnaces in the last ten years than during all 
time previous, and, as might be expected, greater 
progress has been made in the art of  boiler-plant 
control than for any previous period. Conditions to 
give best combustion in a furnace, after once adjusted, 
do not remain constant, but are affected by the changes 
of load on the boiler, quality of fuel, condition of the 
fire, etc. Therefore, if the most economical combustion 
is to be maintained, means must be provided to main- 
tain automatically the correct ratio between the fuel 
and air supply, to meet the steam demands. Where 
there is a battery of boilers carrying a common load, 
the control system should also automatically maintain 
the division of load among the boilers. An automatic 
control system of the type has been developed by the 
Leeds & Northrup Co., which is electrically operated. 


OPERATING MEDIUM USED 


In this system the operating medium is a direct 
electric current, to which the combustion rate is pro- 
portioned. When the electric current is adjusted to 
10 per cent of normal in the control system, the fuel 
and air supply will be automatically adjusted to this 
percentage. An increase to 30 per cent of electric cur- 
rent produces a corresponding increase in the fuel and 
air supply. 

This current adjustment is produced by a master 


regulator operated by changes in steam pressure, Fig 
2. At Bis a diaphragm, through which steam pressure 
moves the arm A over the stationary contacts C and 
cuts the resistance units in and out of the circuit in 
response to the changes in steam pressure. When th 
steam pressure is at a maximum value, the resistance 
is all in the circuit and the control current is at 
minimum. As the steam pressure falls, resistance 
is gradually cut out of circuit and the combustion rates 
increased, until the maximum electric current is reached 
at the lowest pressure for which the regulator is set 
and the maximum combustion rate is reached. An 
adjustable multiplying lever ratio is provided between 
the diaphragm B and the brush arm A, which makes 
possible varying the steam-pressure change required t: 
effect full motion of the regulator, so as to best accord 
with individual plant conditions. In general the regu- 
lator varies the current value in steps of 2 per cent 
over the control range. 


OPERATION OF CONTROL SYSTEM 


Fig. 3 shows the general arrangement of a contro! 
equipment of this type as installed in the plant of th: 
Staten Island Edison Co., by The J. G. White Engi- 
neering Corp., New York City. In this diagram the 
master controller is connected to the steam header. 
Assume that the load increases on the boiler. This 
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Fig. 1—Motor- 
driven interrupter, 
with 

cover removed 


protecting 


The interrupter js in 
series with the relays 
of the fan-motor con- 
troller and acts in con- 
junction with an elec- 
trical notehing device 
to CAUSE the drum 
} controller to move one 
noteh at a time, 


Fig. 2—Master 
controller, which is 





a rheostat operated 
by the steam pres- 
sure acting on a 


loaded diaphragm 1 
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will cause a drop in pressure in the steam header, 


which will be transmitted to the master regulator and 


cause it to operate to increase the flow of current to 
the stoker and the air-flow controllers. The increased 


current to the stoker controller causes it to function 


and move the stoker-motor controller to speed this 
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passes of the boiler. Opening the dampers increases 
the volume of gas through the boiler and the pressure 
differential between the different passes. This change 
in pressure between the second and last pass acts on 
the air-flow controller to return it to a neutral position 
and stop the motion of the uptake damper. 

Connected to the stoker controller is what is called 
the stoker tachometer, Fig. 7, which is a small blower 
B having its suction side connected to the stoker con- 
troller and driven from the stoker shaft. As the stoker 
speed is increased, the pressure is reduced in the suc- 
tion of the tachometer. This reduction in pressure 
operates on the stoker controller to return it to a 
neutral position and stop further motion of the stoker 
motor controller. 

On the uptake and forced-draft damper drives are 
contacts which close when these dampers move beyond 
certain fixed points. When these contacts close, they 
energize the power units on the induced-draft or the 
forced-draft fans, as the case may be, and either 
increase or decrease the speed of the fan. This changes 
the draft pressure in a direction that causes the damper 
controllers to operate and return the dampers toward 
the normal position and restore equilibrium in the sys- 
tem again. This combination of damper and fan-speed 
control gives close regulation of the gas and air flow 
and at the same time does not waste power or operate 
the fans at unnecessarily high speeds. It also compen- 


















Master contro/ler | 


Fig. 3—Diagram of automatic 
combustion control system as 








applied to a large boiler 


The operating medium is a direct elec 
trie current, which is varied by a master 
regulator and the combustion rate is 
nutomatically adjusted to be propor- 
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tional to the value of the current in the 
syste. 
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same time the air-flow controller operates to cause the 
uptake damper drive to function and move the damper 
toward the open position. 

Opening the uptake damper reduces the pressure over 
the fire and brings the furnace-pressure regulator into 
operation, which energizes the forced-draft damper 
drive, causing it to open the damper, increase the flow 
of air through the fuel bed and restore the furnace 
pressure. When the damper has been opened to a point 

here the furnace pressure has been restored to normal, 
the furnace-pressure regulator returns to a_ neutral 

»sition and stops further motion of the forced-draft 
camper. 

The air-flow controller is connected to the last two 


sates for any changes in the speed of the fans due 
to voltage and frequency changes. 


AIR-FLOW AND STOKER CONTROLLERS 


The air-flow and stoker controllers are alike in con- 
struction, one of which is shown in Fig. 5 with the 
cover removed. This controller consists of two sta- 
tionary coils A, between which is a movable coil B. 
These coils are connected to operate on the changes of 
current in the circuit set up by the master controller, 
in much the same way as in a dynamometer-type volt- 
meter or ammeter. Movable coil B and its support 
are carried on knife-edges and are attached to contact 
arm EF. The two horizontal arms of the tilting support 
carry a pressure bell and a compensating float C, 
respectively. 

With a given current in the coils and pressure in 
the bell, the movable coil will be in a balanced position 
between the two stationary coils, which will also put 
arm FE in a mid-position between the two sets of con- 
tacts at D. Either a change in current or a change in 
air pressure will disturb this balance and the arm F 
will be moved to the right or left to close the contacts. 
For example, a drop in steam pressure will, as previ- 
ously explained, cause the master controller to increase 
the actuating current in the controller coils. If the 
controller in Fig. 5 was used on air flow, it would move 
coil B to the right and close the right-hand contacts, 
which would actuate the uptake-damper controller to 
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Fig. 4-—Motor drive unit for operating the moto: 


controller and dam pe rs (prote cling cover removed) 


start opening this damper. Opening the damper causes 
an increase in the pressure drop across the boiler 
passes, which acts on the controller bell to move coil B 
to a balanced position and open its contacts to pre- 
vent further movement of the dampers. One draft 
connection communicates with the interior of the bell 
and the other with the space enclosed by the controller 
cover. 

A similar action takes place on the stoker controller, 
only in this case an increase in speed of the stoker 
would cause a decrease in the tachometer fan suction 
pressure. This decrease in pressure would act to 
restore the controller to a balanced position, as did an 
increase in pressure difference with the damper con- 
troller. In the stoker controller the space above the 
bell is connected to atmosphere. 

In a dynamometer-type meter, within certain limits, 
the torque developed by the movable coil varies as the 
square of the current. This is also true of the force 
acting upon the movable coil in the damper and stoker 
controllers. In this case, however, the coil remains 
in practically a fixed position, consequently the force 
acting on the movable coil varies over the entire oper- 
ating range as the square of the current. The pressure 
drop across the boiler varies as the square of the gas 
velocity and the suction developed by the tachometer 


varies as the square of its speed, therefore the two 
forces acting on each controller both vary according to 
the same law. 

From the foregoing it is evident that the air-flow and 
stoker controllers are really electric air-flow meters 
adapted to control purposes. Instead of giving indic:- 
tions of air-flow values, their function is to hold air 
flow or stoker speed at certain values as determined 
by changes in steam pressure acting on the master 
controller. 

Extending through the three coils in the controller 
is an iron core. By moving this core, the resultant 
force acting on the movable coil can be changed. This 
adjustment, which can be effected by turning a knob 
outside the controller case, permits a change of the 
ratio of air flow or stoker speed to the control current 
over a range of 30 per cent. The control range is 
variable to meet the requirements of any individual 
installation by changes in the pressure bell sizes. 

The coils of the air-flow controller and those of the 
fuel-feed controller carry a common current, so that a 
given percentage change in the control current produces 
an equal change in both air and stoker speed. The 
coils are designed for a maximum working current of 
about 0.5 ampere. 


CONSTANT FURNACE-PRESSURE CONTROL 


A somewhat simplified control is in use for constant 
furnace pressure, such as that shown in Fig. 6. In 
this controller the electric coils have been omitted and 
a spiral spring S attached to the lever L that operates 
the movable contact arm FE. The action of this spring 
is opposed by a pressure bell connected to the furnace at 
a point over the fire. The space above the bell is con- 
nected to atmosphere. When the pressure over the 
fire changes, this change is transmitted to the controller 
though the pressure bell, which causes the contacts to 
close for moving the forced-draft damper in the cor- 
rect direction to restore the furnace pressure and put 
the controller in balance. 

The control unit, Fig. 6, is not influenced by the con- 
trol current. When an over-fire pressure varying with 
the load is desired, a controller is used similar to the 
air-flow control, Fig. 5. The coils are connected in 
series with the coils of the air-flow and fuel-feed 
controllers. 

A motor-driven unit is used to adjust the dampers, 
motor controller, or whatever means of controlling air 
flow and fuel feed may be employed. The drive unit, 
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Fig. 5—Ailr-flow or stoker controller 


Fig. 6—Firinace-pressvre regulator 
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Fig. 7—Stoker tachometer, consisting of a small blower 
B, the suction side of which is connected to the 
stoker controller 


Fig. 4, consists of an electric motor M with a large 
ratio reduction gear G that results in a comparatively 
slow motion of the driving arm or sprocket, connecting 
the reduction gear to the damper or controller. Mercury 
limit-switches S are provided on the drive units so that 
the range of travel can be conveniently adjusted to 
correspond with that of the driven control. Two forms 
of this drive are used, one with a horizontal and the 
other with a vertical drive shaft. 


MASTER CONTROLLER FOR GROUP OF BOILERS 


There is a master control panel for the group of 
boilers and an individual control panel for each boiler. 
On the master control panel is mounted the master 
controller, Fig. 2, a master hand rheostat from which 
the combustion rate of all the boilers in service may be 
changed as a group; a master combustion-rate indi- 
cator; and a selector switch for changing from auto- 
matic to master hand control or vice versa. 

Each boiler may be switched to master control, indi- 
vidual control, automatic pull-button control, and off 
by a selector switch on the individual control panels. 

Under individual automatic control the fuel-air ratio 
and the furnace pressure are held constant automatic- 
ally, but the operator can vary the combustion rate at 
will by turning the boiler hand rheostat. 

On these panels are also mounted a motor-driven 
stoker motor rheostat, Fig. 8, which is operated from 
the master controller, a manually operated rheostat for 
varying the load on the boiler, independently of the 
master controller, when the boiler is under automatic 
control; a selector switch; and four single-pole double- 
throw pull-button switches for hand control of fans and 
dampers. 

When the selector switch is set for pull-switch posi- 
tion, the operator is given centralized but unrelated 
means for controlling all factors affecting air flow. The 
stoker motors with their drum controllers are mounted 
on the boiler-room floor and can be operated directly by 
hand whenever desired. 

The motor-driven stoker-motor field rheostat, Fig. 8, 
may be disengaged from the driving motor and turned 
by hand when desired. A transfer switch is provided 
for cutting the rheostat into the field of either stoker 
motor, one of the motors being a spare, at each boiler. 
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Over the drum controller at each motor, used for start- 
ing and ordinary hand operation, is a signal lamp thet 
will light only when the automatic field rheostat is all 
cut out, so that the motors may be started safely. 

At the lower rating of the boilers the induced-dratt 
fans are not operated and the stack draft is controlled 
entirely by the uptake dampers. When these dampers 
reach their extreme positions, signal lamps on the indi- 
vidual panels light and indicate to the operator when 
to start and stop the under automatic control, 
or to change its speed when under pull-button control. 
At the higher ratings the stack draft is controlled by a 
combination of fan-speed adjustment and damper posi- 
tion, as previously explained. 

In circuit with the relays of the fan-controller motor 
drive is an interrupter, Fig. 1, on the master control 
board. This acts in conjunction with an _ electrical 
notching device on the drive unit itself to cause the 
drum controller on the fan motor to move one step at a 
time, with a short pause following each step to allow 
the fan speed to attain a value corresponding to the 
position of the controller. This action prevents stop- 
ping of the controller between steps hunting 
between the fan and damper. 

In this control system particular attention has been 
given to the design of the parts so that rapid response 
to changes in load may be secured without hunting of 
the equipment. Economy of power for the fans has 
had careful consideration, and the system provides for 
regulating the fan speeds so as to keep the damper 
positions within economical operating limits. The vari- 
ous control units are related to one another through 
comparatively simple electrical circuits, but the system 
operates with equal satisfaction whether the auxiliaries 
are electrically or mechanically driven. 


fans, 


and 





























Fig. 8—Motor-operated stoker-motor field rheostat, 


with protecting COVE) removed 
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What the Merit System Is Doing 


for Operating Engineers 





RAINED by experience and long practice, 

the operating engineer often feels the need of 
a well guided education in the broader funda- 
| mentals of his field. ‘The N.A.S.E. has a remedy 
in the Merit system, a course of study which for 
two years has supplied hundreds of men with 
such an education. Letit be a boon to thousands 
more! 











F LATE the position of the operating engineer 

has gradually been growing more difficult. In 

both the central station and the industrial plant 
higher steam pressures and improvements in equipment 
have made the operating problem more complex. As a 
result the average operating man has often been hard 
beset by the difficulties of keeping abreast with the 
changing conditions in his field. Moreover, increased 
efficiency in central-station practice has made it all 
the more necessary that the private plant be operated 
with utmost economy, if it is to survive. This has 
added a management problem to the duties of the 
operating man, and he must be capable of analyzing 
the economic problem of his plant. To make matters 
worse, the license laws in the various cities and states 
do not cover the situation as a whole, for the reason 
that the majority of the statutes recognize only boiler- 
coom and engine- 





room operation. 
What the laws of the 
neighboring state or 
the second one down 
the line may require 
of him, should he 
leave one job. for 
another, is often 
equally puzzling. 
Lacking some cen- 
tralized assistance, 
the engineer is, ac- 
cordingly, much like 
a ship’s master with- 
out a chart; for he 
continually finds him- 
self in the worrisome 
situation of one who 
is confronted with 
Garrett Burgess the daily perform- 
ance of an impor- 
tant task without the equipment of adequate knowl- 
edge, either general or specific. A trained worker 
with his hands and drilled by experience, he yet 
has the urgent need of a disciplined mental training 
in the fundamentals of his field. Frequently, the 
result is that he is depressed by his failure to ad- 
vance, and is consequently hampered by his em- 
ployer’s lack of confidence in his ability. He has, under 
those circumstances, often failed to realize that the way 
of progress is the way of a broader and modernized 














engineering education. In the past, night schools and 
correspondence courses have served many men who 
otherwise would have lacked all such necessary instruc- 
tion. Now, and the most approved method of all, the 
N.A.S.E. Merit System can fill the gap. 

As can be scarcely too often repeated, modern power 
plants in increasing numbers require the services of 
operators skilled in the several branches of the engi- 
neering department. For the operator of the private 
plant this means a wide as well as a concentrated plan 
of study. Whether 
the engineer fits 
himself for the 
business of lowering 
production costs is 
mainly, as the phrase 
goes, “up to him.” 
Shall he keep a firm 
footing, proving that 
he is the capable man 
for the job, or shall 
his lack of ability 
serve only as a 
strong argument for 
his employer to close 
the plant and pur- 
chase power from 
the central station? 

Decidedly, there 
can be found no 
better remedy than 
that of a sound and 
up-to-the-minute training in the approved ways and 
means toward greater economy. 

The principal aim of the National Association of 
Stationary Engineers has been, since its founding, the 
betterment of its members through a thorough and in- 
clusive system of education, but for many years no 
plan along national lines could be made _ feasible. 
Toward the end of 1923, however, the Michigan State 
Association considered and put into operation the Merit 
system, under the founding and active supervision of 
Garrett Burgess. And now, after three years of devoted 
activity on the part of Mr. Burgess, the Merit system 
has recently passed its first national birthday, having 
been adopted by the National Association on Sept. 3, 
1925, at the annual convention held at St. Paul, when 
Mr. Burgess was elected national president. Side by 
side with the work of Mr. Burgess should be mentioned 
that of Frederick L. Ray, who, as chairman of the 
National Educational Committee, has earned credit for 
unstinted effort in bringing the plan to its accomplish- 
ment. Mr. Ray’s committee was vested with the direct 
charge of the management of the system. Six 
weeks ago the steady progress of this endeavor during 
the last year was reported, and a handsome silver cup 
was presented to Mr. Ray by President Burgess, as a 
testimonial of his excellent and continued service in the 
work. The sum of $10,000 was voted the Educational 
Committee, and an appeal was made to every member 
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of the Association for fresh and renewed efforts to 
assure the complete success of the plan. 

At this time, therefore, it may be of advantage to 
many members of the N.A.S.E. and other engineers 
outside the Society, to outline briefly the organization 
of the plan and its operation. 

The Merit system, then, is a course of study covering 
eight phases of power-plant practice and designed to 
supplement the engineer’s practical experience with a 
sound fundamental knowledge, combining the scientific 
laws in this field with the latest approved methods of 
operation. The student applying for a license would 
find this course of substantial assistance. Any member 
of the N.A.S.E. may enroll for study. The course is 
so prepared that the student 
may undertake first’ that 
branch which most appeals 
to him; but, as a preliminary, 
he must successfully 
the set of 500 questions on 
mathematics applied to gen- 


pass 


eral engineering. Each of 
the ten subjects — Steam, 
Heat, Refrigeration, Combus- 
tion, Heating and Ventilat- 


ing, Internal Combustion and 
Oil Engines, Mechanical and 
Hydraulic, Electrical, Port- 
able and Hoisting Engines, 
and Hotel and Building 
Engineering and  Supervis- 
ing Engineering—consists of 
500 problems or questions. 
No answers to these are 
supplied, but all queries in 
good faith and _ resulting 
from difficulties in their 
solution are readily received. 
Tuition costs $6, $5 for the 
course book and a $1 charge 
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for the certificate on the See 
completion of the course 
Should a student desire to 


undertake one or more subjects after the certification 
of his first, no further charge is made beyond that of $1 
for each certificate. Passage of the mathematical pre- 
liminary questions and the examination for a Technical 
Certificate require a rating of not less than 90 per cent. 

Conditions of entrance are extremely simple. Any 
member of the association of at least five years’ engi- 
neering experience and who has enrolled in the course 
may make application for examination for a Practical 
Certificate. Three members of the examining board 
make the test. If this is passed a certificate of merit 
is awarded, and if an applicant is successful in both the 
technical and practical examinations, a merit certificate 
will indicate his competency. Should a practical engi- 
neer who has had no technical training desire, however, 
to waive the written examination, he may be awarded a 
Practical Certificate, upon the recommendation that he 
has had the required five years’ experience and having 
passed, in addition, the examining committee’s test. 
The Certificate of Merit shall, then, be issued to any 
member who has qualified upon the recommendation of 
three board examiners. Through the chairman of this 
board the application, properly filled out and indicating 
the certificate applied for, is sent to the national sec- 
retary. All certificates signed by the 


are national 
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president, national secretary, chief examiner and the 
chairman of the educational committee, as well as by 
the examiners. As soon as initiated, a member of the 
Association may enroll for study. After one year’s 
membership he may be examined in his district. 

In charge of the Merit system, the National Educa- 
tional Committee controls all educational subcommittees 
and examining boards and prepares all lessons and pa- 
pers and establishes the necessary regulations. It is 
composed of three members appointed by the national 
president, and it, in turn, appoints one subcommittee 
for each branch of study covered in the Merit system. 
This subcommittee corrects and marks all papers. 

In co-operation with the Merit system certificate plan 
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Similar in Appearance 


an information service department is doing good work 
along educational lines. Once a man has secured his 
certificate, this information service is a strong induce- 
ment to maintain his active interest in the organization, 
and to keep up to the minute in his special field. With 
this ideal in view the National Editor has assumed re- 
sponsibility for the proper function of this department. 
A full-time instructor has been employed by the Educa- 
tional Committee, and $10,000 voted for this year’s work. 

Outstanding among many prominent’ engineers 
throughout the country, and famed for his masterly 
handling of national affairs, both governmental and 
industrial, Secretary of Commerce Hoover has heartily 
indorsed the Merit system. In a letter to Mr. Burgess 
on Jan. 28, 1925, Secretary Hoover commended the 
adoption of the plan as a “highly constructive step 
which will tend to develop the technical standing and 
public recognition of the importance of the great body 
of men who comprise our stationary engineers.” 

As an ambitious movement of the National Associa- 
tion of Stationary Engineers, the Merit system has 
passed its growing pains. It is already experiencing a 
healthy progress. It must realize the complete success 
it justly deserves. With the active backing of N.A.S.E. 
men, that is certain. This is the good wish of Power. 
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Any Fireman Can Understand How 
the Refrigerating Plant Operates 





By G. GROW 

ROADLY speaking, within the engine cylin- 
» cycle of events oy ; der, a very impractical 
the : yele ol o_ LMOST anv layman can explain. more or less hi id I eee 
i » refrigers r se 8 . machine woul ‘esult. 
in the re Prag rating comprehensively, why a steam engine turns c lis 
system is in principle over and in this age of millions of automobiles, RSE ORNTY: , — 
identical with the steam every ten-year-old) boy understands a gasoline trated ws Wig. ale a 
power plant cycle, with engine. On the other hand, many who are oper- oration of water Is 

the exception that the 


sequence is reversed, 


power being obtained in 
the latter at 
iture of much 
in the 


the expend- 
heat, while 
refrigerating sys- 
tem heat is the output at 
the expenditure of a little 
The may 


cue for action. 


power, actions 





ating refrigerating plants do not fully grasp the 
basic principles of the refrigerating eyele. As 
a consequence their procedure in manipulating 
the several pieces of apparatus is based on ex- 
perience or instructions, and, of course, when 
something beyond the usual happens, past per- 
formance fails to supply them with the proper to 


performed in a_ boiler 
from which the engine re- 
ceives its steam supply, 
and the expanded fluid 
is rejected to a condenser, 
where it is reduced back 
water by the use of 
a supply of cold water. 
After the pump forces it 








be illustrated by two sim- 
ilar diagrams. In Fig. 1 we have a quantity of water 
whose volume is represented by the distance OY and 
under a pressure indicated by OZ, of, say, 0 gage. It 
is assumed to fill the clearance space between the cylin- 
der head and piston, as indicated at A. 

Imagine that heat be applied to the bottom of the 
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Fig. 1 


\ diagram of a steam cycle 


back into the boiler, it is 
ready to start on a new cycle. 

Observe, now, how similar is the refrigerating cycle. 
Assume that within the space of the com 
pressor cylinder, Fig. 3, there is a quantity of liqui‘ 
ammonia having a volume represented by the length 
OY and at a pressure OZ of, say, 15 lb. gage, at which 
pressure ammonia will boil when raised to a tempers- 
ture of 1 deg. F. The liquid ammonia will begin to 
absorb heat through the cylinder walls, and if the pis- 
ton be moved at a rate to accommodate the warming: 


clearance 





ammonia, as at A, the pressure will remain at 15 Ib. 
ei, ‘apie y 
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cylinder while the piston is held by a resistance. Water ———— ae ' oe See Wer er 
attempts to expand as it warms up and, as this is », _£ tt ce 

impossible, the pressure rises. When this reaches 2 “OCC iii l outle 

value represented by height OW, such that the force "conde Y 


holding the piston immovable is just equal to the pres- 
sure exerted by the warm water, further application 
of heat causes the water to evaporate and the piston 
is torced along its stroke, as indicated by the line b, 
until all the water is evaporated. The piston is now 
in the position shown as B, and on further movement 
of the piston, the steam expands, its pressure and 
volume conditions being indicated by the line ¢« until the 
end of the stroke is 
illustrated at C. If, 


reached. This latter position is 
now, cold water be sprayed on the 
cylinder, the steam will condense and the piston can be 
moved on its) return until, when the 
completed, all the steam has been condensed into water 
and the cycle may be repeated. 

It will be 


making 


stroke stroke is 


readily that if 


actually 


appreciated 
condensing 


the steam- 


and were carried ont 


Fig. 2—The steam cycle divided into component parts 
and evaporation will take place. When the end of the 
stroke is reached, as indicated at D, all the fluid will 
be a vapor exerting 15 lb. gage pressure and some oi 
the heat of the room will be contained in the ammonia 
vapor, having been absorbed by the compressor metal 
as fast as the latter gave up its heat to the boiling 
ammonia. 

If, now, the piston be moved toward the head end, 
as at C, this vapor will be compressed and its pressure 
und temperature raised. At the end of the compres- 
sion, indicated by the piston position in B, the pres- 
say, 140 Ib. 
at 70 deg. F. 


sure is, gage, and if cold water 


is showered on the cylinder, the vapor 
will condense back into liquid as the piston continues 
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along the line b, for at 140 Ib. gage ammonia will con- 
dense if cooled below 80 deg. F. At the end of the 
condensing period > the fluid is all liquid and a flow 
of colder water will chill it back to its original condi- 
tion of pressure and volume indicated by the 
hatched section of the diagram. This is the retrigera- 
tion cvele and differs from the steam cycle as shown 
below: 


CYross- 


As with the steam cycle, it would not be practical 
to evaporate the liquid ammonia in the compression 
cylinder, for the purpose of the whole operation is to 
absorb the heat from a refrigerator or ice tank, sv 
that the latter can be kept at a low temperature. 
Neither is it feasible to condense the ammonia 
inside the cylinder. 


vapor 
These portions of the cycle are 
carried out in more adaptable apparatus and, as shown 
in Fig. 4, we have the evaporating coils inside a refrig- 
erator box, a compressor and a separate condenser. 
These parts in steam parlance could be termed a boiler 
(the evaporating coils), a reversed engine (the com- 
pressor) and the condenser. In addition a receiver is 
interposed between the condenser and evaporating coil, 
which is comparable to the steam-plant hotwell or, in 
case of a non-condensing plant, to the heater. No feed 
pump is needed to put the ammonia from the receiver 
into the coils, since the receiver pressure is high, from 
120 to 200 lb., and the evaporator pressure is from 0 
to 30 lb. gage, depending upon the refrigeration tem- 
perature desired. With the refrigerating cycle found 
to be comparable to the steam-plant cycle, let us see if 
the control is at all similar. 


In the steam plant a heavy fire causes the steam 
pressure to rise and part escapes either by the pop 
safety valve or through an increased demand by the 
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Fig, 3- 


How the vefrigerating cycle works 


engine. In fact, the usual procedure is to fire heavy 
only when the engine requires more steam. To replace 
the water generated into the fuel pump is 
speeded up, or in case of temporary high steam con- 
sumption the pump speed may be unaltered and the 
water level in the boiler allowed to drop below normal. 

In the refrigerating plant, through the placing of 
filled cans in the brine tank or the storage of new sup- 
plies of food, a larger amount of heat is given off to 
the evaporating coils. 


steam, 


More liquid ammonia is evap- 
orated, and either the evaporation pressure rises or the 
that it can remove the 
ammonia vapor as fast as it Is generated. In the latter 
event, the coil pressure stays constant and the refrig- 


compressor is speeded up so 
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we 


eration temperature does not rise. In view of the more 
rapid boiling the supply of liquid entering the coils 
must be increased; this is brought 
the regulating cock somewhat wider. 

But some will say. 


about by opening 


“Our compressors are driven by 


synchronous-speed motors, so Wwe cannot) vary the 
speed.” 
That is a condition faced by many and has led to 


the use of clearance pockets in the compressors. With 
constant speed and no clearance pockets the ammonia 
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Parts of the 


Fig. 4 


refrigerating plant as used 


Vapor cannot be removed as fast as it is formed by the 
increased amount of heat. The coil pressure will rise, 
and this means that the temperature of the liquid in 
the coil will be until it the 
point corresponding to the pressure. This process con- 
tinues until the amount of heat that can pass through 
the with the smaller temperature 
between the refrigerator and the ammonia 
just sufficient to evaporate the amount of the 
compressor can handle. It is not surprising, then, 
that with the introduction of tresh stock into the refrig- 
erator the suction 


increased reaches boiline 


coils ditference 
liquid, is 


vapor 


pressure goes up. 

The removal of more ammonia vapor, just as in the 
case of an increased consumption by the steam engine, 
requires the condenser to handle more of the fluid. The 
amount of cooling water must be increased or the con- 
denser pressure will rise, as in case of the steam plant. 
With a higher condenser, or back, pressure an engine’s 
output decreases, while when the refrigerating plant’s 
head, or condenser, pressure mounts, the power required 
to operate the compressor is increased. 


Now let us see what happens when the amount of 
heat to be removed from the refrigerator is below 
normal. When the furnace fire is low in the steam 


plant, the steam is generated more slowly. If the 
engine continues to run at a constant speed, the steam 
supply fails to meet the demand and the steam pres- 
sure falls. 

In the 
heat 


refrigerating plant, unless there is enough 
in the ice box to keep up the rate of boiling in 
the coils, the compressor running at a constant speed 
withdraws the vapor faster than it is formed and the 
suction or coil pressure drops. 

The fireman slows down the boiler-feed pump when 
carrying a light fire, to prevent the filling up of the 
steam space and the flooding of the engine with water 
The refrigerating engineer must down on the 
regulating or expansion cock and so diminish the flov 
into the coils. If he fails to take this step, the liquid 
the compressor, the 


close 


“Slugs” into 


thump. 


causing familiar 
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Use of High Steam Pressures and 


Temperatures in 


HE highest pressures and temperatures reached 

in equipment in actual operation in France are 

2,100 lb. and 930 deg. F. These conditions are 
reached in a small boiler of special design that has given 
no trouble. The manufacturerer is ready to undertake 
the construction of large boilers for central-station 
service under the same steam conditions. Boilers of 
10,000 to 22,000 sq.ft. in actual operation have not yet 
exceeded 570 Ib. and 770 deg., or 410 Ib. and 800 deg. 

Under construction or design are boilers for 710 Ib. 
and 750 deg. and 850 lb. and 800 deg. All these firms 
will take orders for pressures between 700 and 1,550 lb. 
and temperatures up to 850 deg. 

Among manufacturers of piping and valves one will 
accept orders for small equipment up to 3,000 Ib. and 
1,000 deg.; another for 2.800 Ib. and 850 deg. up to 4-in, 
opening. 

Among turbine manufacturers the Société Electro- 
Mécanique, French licensee for Brown-Boveri, will ac- 
cept orders up to 1,400 Ib. and 850 deg. in all capacities, 
the Société Alsacienne de Constructions Mécaniques will 
take orders up to 1,150 lb. and 750 deg., and the Société 
Rateau up to 1,400 Ib. and 850 deg. in all capacities. 
Professor Rateau considers that the best station effi- 
ciencies should be found with steam at about 1,400 Ib. 
at the boiler. 

It is pointed out that manufacturers are evidently 
ready for large advances in pressures and temperatures 
and are merely waiting for operators to decide. 

THE PROBLEM OF STEAM PRESSURES 

The evolution of steam pressures has been very rapid 
since the war; yet, generally speaking, those who have 
tried high pressures have obtained satisfactory results. 
The troubles predicted have not materialized. Speaking 
from the viewpoint of a central-station operator, the 
reporter’ expresses the opinion that, if any difference 
exists between the facility of operation under pressures 
of 175 to 200 Ib. and of 350 Ib., it is in favor of the 
higher pressure; and he estimates that the advantage 
will be still greater at considerably higher pressures. 

However, a certain hesitation is evident in the pro- 
gression beyond 570 lb., though the reporter considers 
that the step should have been made up to 850 or 
1,000 Ib. The reasons alleged for this hesitation are as 
follows: 

1.—Safety—This may be discarded at once, for there 
is no longer any excuse for claiming that lower pres- 
sures are safer than higher. 

2.—Technical difficulties: (a) 
separation of the steam from the 
tubes, owing to the 


Difficulty in 
water in the boiler 
high density of the steam. This 
does not seem defendable since, even at 1,400 Ib., steam 
is more than thirteen times the 


the 


lighter than water 
‘Abstract of paper presented at the Rome convention of the 
International Union of Producers and Distributors of 


! : J Klectrical 
energy, Sept. 21 to Oct. 4, by KE. Rauber, Superintendent of the 
Gennevilliers Station, Paris. 

1A * 


‘reporter general” for each session was appointed to review 


the papers and open the discussion, For this session the “reporter 
Beneral” was M. Herry. 


Central Stations 


from which it is generated, and its buoyancy is still 
78.5 per cent of that of steam at 350 Ib. 

(b) The high specific gravity of the steam may 
favor priming. This does not seem likely, for prim- 
ing depends more on the velocity of escape of the 
steam than on its specific gravity; and the velocity 
of escape of the steam will be reduced at higher 
pressures. 

(c) Fear of troubles with joints in piping, valves, 
etc. These have proved vain. 

(d) The instability of the steam pressure. This 
will be reduced, owing to its more rapid variation 
with the temperature at higher pressures. 

3.—Operating Efficiencies—The claim that efficiencies 
will not be improved at higher pressures is not founded. 
The efficiency of the boiler proper may tend to decrease, 
owing to the higher steam temperature, but this ten- 
dency will be neutralized by means of heat exchangers 
placed in series with the boiler, particularly air heaters. 
Mechanical efficiencies of turbines are somewhat lower 
at higher pressures, but progress in turbine design has 
greatly reduced this disadvantage. The reporter con- 
cludes that the small size and flexibility of high-pressure 
installations should give actual savings greater than 
those deduced by computation. 

4.—Resuperheating—The reporter does not consider 
that resuperheating will be essential with higher pres- 
sures. Cutting of blades or nozzles by entrained mois- 
ture may be reduced by the use of stainless steels or 
other alloys. The gain in efficiency obtained by increase 
of pressure may offset that which might be secured by 
reheating. The reporter advocates the use of separate 
superheaters located near the turbine, so as to reduce 
the amount of metal exposed to the high temperatures, 


and does not consider temperatures of 1,000 deg. F 
unattainable. 


PRACTICAL DEVELOPMENTS IN HIGH-PRESSURE 
STEAM GENERATION 


The reporter shows that boiler duty could be greatly 
improved by increasing heat transfer through surface 
not directly exposed to radiation, by the use of finned 
boiler tubes presenting a large surface of contact with 
the furnace gases. Curves are given showing the heat 
transter in successive layers of tubes in a_ boiler 
equipped with the ordinary type of tubes, and in one 
comprising finned tubes, the depth of the fins being 
increased as the temperature of the gases to which the 
tubes are exposed drops, so as to maintain the same 
rate of heat transfer per square foot. 

These curves show that the amount of surface could 
be reduced by more than 50 per cent by this expedient. 
The boiler could be built single-pass, which would al- 
low the use of higher gas velocities, resulting in more 
favorable convection conditions and greatly simplifying 
the problem of soot removal. 

An experimental boiler designed according to this 
principle is under construction, and is expected to reach 
a vaporization rate of over 20 lb. per sq.ft. 
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Industry Must Support 
Pure Science 


JERNON KELLOGG, secretary of the National 

Research Council, has just returned from Europe 
convinced from what he has seen there that America 
must play a more prominent part in pure-science re- 
search because Europe’s contributions have materially 
fallen off. 

As has been frequently pointed out in Power, a study 
of industrial history shows beyond a doubt that re- 
search is the cornerstone of material progress and that 
pure-science research is even more important than in- 
vestigations in applied science, because it is more funda- 
mental. Industry, it is true, has little direct contact 
with pure science. Engineering comes between, takinsr 
the discoveries of science and working them into prac- 
tical machines and processes. If the supply of newly dis- 
covered facts is shut off at the source, engineering may 
continue for a while to furnish industry with. new 
applications of old principles, but the great forward 
steps will cease. 

Before the War Europe’s laboratories produced most 
of the fundamental discoveries in pure science upon 
which American industries are built. But the War 
changed the situation. The financial pinch in most 
European countries has diverted to more immediate 
needs much of the support formerly given to the re- 
search laboratories. This simply means that the supply 
of our most important raw material, knowledge, has 
been curtailed. 

America must carry on this work. A big start has 
already been made, but industry must find some way 
to give pure science far more substantial support than 
it has yet received. 


New York State 


Has a Double Interest 


IVERSION of water from Lake Michigan through 
its sanitary canal into the Mississippi River, by 


the City of Chicago, has long been a much-discussed 
question. Although the United States Supreme Court 
early in 1925, ruled against the city for a greater 
diversion than 4,167 cubic feet per second, this in- 


tricate problem 
for some 


is not settled and will probably not be 
time, as a number of the states bordering 
on the Great Lakes have brought suit to limit Chicago’s 
diversion from the Lakes. Recently, New York State 
added its objections to those of a number of others, by 
bringing suit in the Supreme Court. This action was 
taken after a ruling of the Court that permitted New 
York to join five other states in opposing the diversion. 
The present diversion is based on a temporary permit, 
granted by the late Secretary of War Weeks, shortly 
after the Supreme Court decision of last year. 


Although the chief interest of the other states in 





this diversion is its effect upon navigation, New York, 
like the Province of Ontario, has a very large interest 
in water power that could be developed in the Niagara 
and St. Lawrence waterways. The ten thousand cubic 
feet per second that Chicago is seeking the right to 
divert from the Great Lakes could produce five hundred 
thousand horsepower in plants at Niagara Falls and 
along the St. Lawrence River. The value of this power 
at twenty dollars per horsepower-year is ten million 
dollars per year. This is not ten million dollars for 
cne year, but each year for all time. 

To these figures must be added the economic value 
of this power in a district that has no coal mines and, 
as in the case of the Province of Ontario, must import 
its fuel supply. 


A Worth-While Conference 


~CONOMIC conditions in Europe have long been re- 

sponsible for a considerable lead over this country 

in the processing of coal. It appears, however, that we 

are now on the brink of witnessing marked commercial 

activity in this line on this side of the Atlantic, fol- 

lowing several years of preliminary study and experi- 
mental installations. 

To this end the international conference called by the 
Carnegie Institute of Technology for November 15 to 19, 
in Pittsburgh, is most timely. Its program as an- 
nounced will include studies of the manufacture of sub- 
stitutes for gasoline from coal, complete gasification of 
coal, high-temperature distillation, low-temperature dis- 
tillation, coal-tar products, power, smokeless fuel and 
fertilizer. Thus it will hold interest for the chemist, 
the automotive engineer, the power engineer, the fuel 
expert and many others. The presence of such noted 
foreign investigators as Bergius and Fischer, of Ger- 
many, and Patart, of France, as well as a number of 
our own outstanding scientists, assures the character of 
the meeting. If it results in a free and frank discus- 
sion of the many factors involved, the cause of coal 
distillation should be materially advanced and many pit- 
falls avoided. 

Already large quantities of methanol are being used 
in competition with wood alcohol, and judging from the 
present rate of gasoline consumption, coal byproduct 
substitutes will shortly come into wider use in the auto- 
motive field. There is also the broad problem of coal 
processing in connection with central-station power gen- 
eration. This at present holds some uncertain engineer- 
ing and commercial aspects concerning which opinion is 
divided. However, one central station has already set 
the lead, and it is reasonable to expect that others may 
follow as soon as the atmosphere has been cleared of a 
few doubts now existing in the minds of power en- 
gineers. A conference such as that scheduled for Pitts- 
burgh next month should go far toward clearing up 
these points. 
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A Mine In One’s Back Yard 
A PROMINENT lecturer, recently deceased, won 
high reputation on the strength of an address 
entitled “Acres of Diamonds.” Briefly, it discussed the 
wandering of a man seeking riches, who finally, dis- 
illusioned, returns home to find that the homestead is 
teeming with the hidden wealth of a diamond mine. 
The average engineer is in a somewhat similar situa- 
tion. He is inclined to feel that if opportunity were 
yiven him in another and newer plant, wonders in 
savings could be shown. 

On another page is a discussion of the results 
obtained in a small hospital plant through an inconsid- 
erable expenditure in new equipment and through 
alteration in the existing apparatus. The saving shown 
is equivalent to interest on over a quarter million dcl- 
lars, the cost of a two-thousand-kilowatt plant. In a 
modern plant of this latter capacity an engineer could 
not expect to show a reduction in operating costs of as 
much as twenty per cent, which, with the usual load 
conditions, would fairly approximate the saving made 
in the miniature hospital plant. 

Small power plants almost invariably offer a greater 
opportunity for the operating engineer to obtain sub- 
stantial cost reductions than do large stations. If 
engineers took advantage of every means of cutting the 
expense, the small plant would not be the expensive 
luxury that it is at present and there would be less 
abandonment of existing plants. 


Combining Water Power 
and Steam Power 

OWER systems have been developed in many sections 
-. this country consisting of a number of intercon- 
nected steam and water-power stations. The economic 
relation between these two types of stations is based on 
factors that may vary through wide ranges. Thesez 
factors are not only influenced by differences in gev- 
graphical location, but they may be radically affected 
by changes in local conditions and improvements tn 
plant design. It is on this account that many 
misunderstandinys arise regarding the two classes of 
developments. 

Between the two extremes of all water power and no 
steam and all steam and no water power may be found 
almost any combination of the two. Such conditions 
as are found in northern New York State and Canada 
warrant the use of little steam power. On the other 
hand, the power supply to large metropolitan cities 1s 
of such importance that they require a large steam 
reserve as an assurance against power interruptions, 
especially if the load carried by a water-power plant 
must be supplied over long transmission lines. 

New York City is probably within practical trans- 
mission distance of the St. Lawrence River power. 
Even if this power could be delivered into the system 
at a lower cost than power from local steam plants, it 
would be a reckless undertaking to leave the metro- 
politan area dependent entirely upon a power source 
over three hundred miles away. On the Pacific Coast 
it has been established that steam reserve should be 
equal to about seventy-five per cent of the metropolitan 
peak where the water power is supplied over more than 
one transmission line. Water-power developments are 
far more favorably located with respect to the metro- 
politan districts on the Pacifie Coast than the 
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St. Lawrence River is to the New York City district. 

Under any set of conditions the two sources of power 
will in all cases be in economic competition. The factors 
that control this balance may vary widely. As an ex- 
ample of this, radical improvements in steam-plant 
design, combined with large reductions in the cost of 
fuel, may put water power at a disadvantage, particu- 
larly if it has to be transmitted long distances and the 
transmission facilities are not already in existence. It 
should always be kept in mind that the cost of steam 
power is not a stable quantity on account of the changes 
in the price of fuel. On the other hand, the cost of 
power from a water-power development is fairly con- 
stant for any particular site, except as it may be affected 
by the amount of precipitation. Over a period of years 
the amount of rainfall in a given district can be de- 
pended upon to average up to a constant value, whereas 
the cost of fuel has a decided tendency to increase in 
value. 

A common belief is that the base load should be sup- 
plied trom water power and the peak loads from a steam 
plant. This combination, however, is affected by as 
many factors as the combined utilization of water power 
and steam. Whether the low-cost base-load power is 
supplied from a local steam plant and the high-cost 
peak power from a water-power plant and transmission 
line, or vice versa, there is probably little choice except 
as decided by local conditions. A water-power plant may 
or may not be able to supply peak loads, depending upon 
the amount of storage available, while the steam plant 
can be used under any conditions. The conditions af- 
fecting the use of water power and steam might be 
enlarged upon almost indefinitely, but those enumerated 
show that no definite rule can be laid down for their 
development, but effort should be made to obtain the 
most economical combination, and this may_ involve more 
than the production of power at the lowest cost. 


Paternalism Is Sometimes Necessary 
pipiens sympathy is felt by Power for the paternal 
movement so apparent in governments, for the in- 
dividual should possess all the prerogatives of a free 
agent, suffering the consequences of ill-judgment. 
Nevertheless, there are times and conditions when 
paternalism is essential, not to protect man from him- 
self, but to insure others against the results of his 
folly. 

A striking example of the terrible results of unre- 
strained individual freedom appears in the news pages 
of this week’s issue, where the rupture of a Phila- 
delphia unfired pressure vessel is noted. This plush 
steamer was built to carry steam at a very low pressure, 
but was so connected that full boiler pressure existed 
Within, causing a rupture of a cast-iron door. Jeing 
unfired, the city boiler inspectors had no jurisdiction 
und those who had charge of the installing of the ap- 
paratus were either careless or ill-informed. From the 
evils of such half-baked engineering workmen have a 
right to be free. If laws had required the inspection of 
this steamer and the manner of installation, the two 
workmen would be alive today. The charged waste in 
industry extends too frequently to waste in human life. 





The Bureau of Standards has evolved a method of 
cleaning buildings by the use of steam jets. Here is an 
opportunity to utilize some of that steam which is 
wasted up the stack in the summer time. 
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Cleaning Tool for Internal Threads 


Many devices for cleaning internal threads have been 
described, but most of them depend on the spring of 
the metal from which they are made to hold the cleaning 
points in contact with the work. The objectionable 
feature is that the vee points cannot be kept in align- 
ment to fit various diameters, and consequently the 
threads are not properly cleaned. 

A tool that I have made for scraping out the threads 
of pipe couplings, sleeves, nuts and other similar pieces 
is shown in the illustration. It is made from flat stecl 
in four pieces, two vee arms and two links. The links 
are riveted to the arms a movable fit and are held 
together at the other end by a screw and knurled nut. 
In operation the nut is loosened and the arms opened 
or closed until the vees fit in the thread to be cleaned; 





tnurled nut 








le 


Cleaning points are 


& 





eel : 
parallel for all diameters 


then, by gripping the 


press 


arms in one hand, the vees are 

against the threads as the 

revolved in the other. H. 
Montreal, Quebec, Canada. 


made to work is 


MOORE. 


Changes Made to Boiler Settings To 
Improve Operating Conditions 


About a year ago we made some changes to our boiler 
settings which greatly reduced the stack temperatures 
and increased the ratings at which the boilers could be 
eperated. Before the changes were made, the stack 
temperatures would exceed 1,200 deg. and the damper 
plates and baffle supports in the last pass were being 
twisted and burned. As the stacks were only 50 ft. 
high, the maximum draft at the damper was around 
40 in., and at normal ratings or slightly above there 
vould be a considerable pressure above the fire. This 
ondition caused the furnace arches to burn out fre- 

iently, and it was necessary to have a bricklayer on 
the job almost constantly to keep the boilers going. 

As the furnaces were in bad condition, we decided to 
ebuild them completely and alter the design somewhat 


improve the combustion. The original setting is 


own in Fig. 1 and the revamped setting in Fig. 2. 





Referring to Fig. 3, it will be seen that three tubes on 
each side of the furnace were blanketed, owing to the 
furnace being made to accommodate the stoker width. 
In addition to widening the furnace as indicated by the 
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Fig. 1—Original boiler setting 
dotted lines, a curtain wall of firebrick was placed 
within 18 in. of the first row of tubes, as shown in 
Fig. 2. The height of the arch above the stoker was 
Poh G@ 3). 
CI Pe 
A 
~A 
Fig. 2—Changes made in arches and baffles 


increased from 46 to 72 in.; also, a hollow rear arch was 
installed, the top of which was supported by angle irons. 
At A m Fig. 2 
au mixture of three parts ground firebrick bats and one 


is shown a special tile we made out of 





part cement with wire to reinforce it. At B, 4-in. boiler 
tubes were carried through the side walls and incased 
in the refractory just mentioned. The same mixture 
was poured around the I-beam at C. All damper plates 
were reinforced with strips of light angle iron on each 
side. The height of the openings through the baffles 
was increased as indicated by the dimensions given, and 
this improved the draft considerably. 

After these changes were made, tests were run, which 
showed that the boilers could develop ratings as high 
as 250 per cent with stack temperatures of 700 deg. 
At lower ratings the stack temperatures would run be- 
tween 540 and 650 deg. While these temperatures are 
still a little high, they are undoubtedly due to scaled 
conditions of the water surface. Since these changes 
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Fig. 8—Furnace was widened out to full boiler width 


were made, the boilers have operated continuously for 
nine months without any furnace repairs or other 
troubles, carrying loads up to 250 per cent of normal 
rating. Upon inspection of the furnaces, recently, no 
signs of failure could be observed. 

All these furnaces had a }-in. refractory coating 
applied to them with a cement gun, using a mixture of 
three parts of ground burned firebrick bats, screened 
through a 22-mesh screen and one part of fireclay. 

Scranton, Pa. ELLIOTT E. SMITH. 


Should Coal Used in Putting a Boiler on 
the Line Be Included When 
Figuring Evaporation? 


In a certain large plant it was customary to turn in 
the meter charts each morning from all boilers and to 
firure the evaporation from the coal scale tickets and 
the steam flow meter charts. 

One morning the checker complained about the re- 
ports being all wrong. A cold boiler had been put on 
the line and showed an evaporation of only 7 lb., while 
another boiler that had been taken off the line showed 
an evaporation of 9.3 lb. The checker could not under- 
stand these differences and asked the boiler-room fore- 
man why it took more coal to put a boiler into service 
than it did to take one out of service. Any fireman 
who has ever fired on a premium scale knows the answer. 

The meter on the cold boiler gives no credit for the 
steam generated, until it is put on the line, vet the coal 
required to bring the boiler up to steam is recorded, 
while on the other hand a boiler on the line makes con- 
siderable steam after the coal feed is stopped owing 
to the accumulated heat in the boiler and setting and 
the fact that the automatic stop and check valve does 
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not close until a difference on pressure of from 5 to 
10 Ib. exists. 

Thus it can be readily seen that if any fireman can 
leave his relief less coal in the hopper than he got from 
his relief, he can make a favorable showing for evapora- 
tion if the load conditions are anywhere near constant. 
Care in coal weighing is also important. 

Chicago, Ill. CARL WILDEY. 


Length and Height of Boiler Arches 


In the design of boiler arches the proper type, prin- 
ciple and location of stoking equipment must be con- 
sidered. Arches are now used to advantage over 
chain-grate stokers, front-feed and side-feed stokers, 
and occasionally they are used over underfeed stokers. 

What should be the arch length? Theoretically, the 
arch projection over the grate should be 100 per cent, 
but such a design is obviously impossible. Good prac- 
tice calls for a 65 per cent projection with natural 
draft, which gives the maximum possible length while 
at the same time it provides sufficient exit from the 
furnace. Where the arch length is carried beyond this 
general limit, the easy flow of air through the fuel bed 
at the front is likely to be restricted, which condition 
would delay the proper ignition of the fuel. The longer 
the arch and the easier the flow of air through the fuel 
bed, the lower the carbon content of the ash and the 
less the smoke. With forced-draft stokers and ample 
furnace volume a long arch is not necessary. 

There must be sufficient headroom. On natural draft 
a number of trials have shown that the most effective 
distances between the ignition arch and the fuel bed 
are from 7 to 9 in. and that there is no particular advan- 
tage in extending the length of this surface beyond 
12 in. so far as benefiting combustion is concerned. 
There, are, however, many instances where mechanical 
difficulties have necessitated a departure from this 
practice. Under forced-draft conditions the larger vol- 
ume of gases requires a greater space between the fuel 
bed and the ignition arch, it being approximately pro- 
portional to the amount of increased fuel burned per 
square foot per hour. The figures given apply to a 
coal rate of 40 lb. of free-burning coal per square foot 
per hour and an 8-in. fuel bed. 

The height of the main or fire arch should be such 
that the intensity of heat reflection is sufficient to 
insure continuous combustion the full length of the 
grate and in addition provide sufficient volume for the 
intimate mixture and easy flow of the gases. It is 
thus evident that the height of the arch above the fuel 
bed is a function of the coal rate per square foot per 
hour. Under a normal natural draft and a coal rate of 
40 lb. the most effective point is shown by experiment 
to be between 14 and 20 in. at the front end. 

However, an arch constructed in accordance with 
this minimum requires that the pitch be such that 
increasing sectional area be proportional to the increas- 
ing flue-gas volume. This steep pitch does not permit 
of an intimate mixture of gases, particularly over the 
area of distillation, and unburned hydro-carbons and 
smoke are the result. These conditions are removed by 
raising the front end to the maximum height and using 
a pitch of about 1 in. per foot. With forced draft and 
a coal rate of 60 lb. excellent conditions were obtained 
with the main arch 4 ft. above the grate. 

Newark, N. J. W. F 
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Comments from Readers 














Making Insulation Resistance Tests 

Mr. Whitson’s article on insulation resistance tests in 
the June 8 issue of Power has been reviewed with con- 
siderable interest, and it is noted that twisted cord 
(probably ordinary lamp cord) is shown in the illustra- 
tions as being used for the leads between the object 
under test and the instrument used for testing. In this 
connection it has been our experience that erratic 
results may be anticipated when a twisted pair of leads 
is used between the object tested and the meter used 
in making the test. 

At best, the readings obtained will be no higher than 
the insulation resistance of the cord itself, and in cases 
where such cord has been used for an appreciable length 
of time, with the resultant rolling up and pulling the 
cord over floors, machines, etc., its condition becomes 
questionable. It is our practice to use separate leads 
that are heavily insulated with tough rubber, and the 
results of the insulation-resistance readings that are 
taken have been much more consistent and reliable since 
discarding the twisted pair leads. 

K. A. REED, Electrical Engineer, 
Hartford Steam Boiler Inspection 


Hartford, Conn. & Insurance Co. 


Effect of the College on Engineering 


Referring to the letter of A. C. Herren in the Aug. 
24 issue on “Effect of the College on Engineering,” it 
seems to me that he has the. wrong opinion of the men 
who study engineering in colleges, or rather the method 
of instruction used in colleges. I have been fortunate 
enough to attend Lowell Institute, the night school con- 
ducted by the Massachusetts Institute of Technology, 
and thereby gained some insight into the method used. 

There is no need for Mr. Herren to call the attention 
of the young college graduate to the fact that there is 
just as much need as ever before for the practical 
engineer. This is continually impressed upon the 
student from the day he enters college until he leaves. 
Students are drilled with the idea that they have got to 
look out for themselves, not to be handbook engineers— 
to learn how to use a formula and which is the right 
one to use and that the handbook is only for reference. 
It is impossible to know the problems that will confront 
the student after graduating, so all the theories and 

hort-cut methods and danger of jumping at conclusions 
are taught so that the graduate may be not only prac- 
tical but efficient. 

One should not get the idea that a technical graduate 
1ever saw an engine or boiler until after he was out of 
ollege. Probably every college graduate has operated 
nore different kinds of machinery than most non-college 
nen twice their age. A professor once remarked to his 
lass that “a college man was like a person standing on 
‘ high mountain. While it was possible that he did not 
now all there was to be known about every little valley 
n sight as well as the man living in it, he knew more 


about the country as a whole than the other fellow, and 
to go into every little valley to see what the whole 
country looked like would waste a lot of time.” 

It is true that a great amount of credit is due to the 
“old timers,” or practical men, and at the same time a 
considerable amount of blame can be laid to them. 
While it is true that they had to dig it out for them- 
selves, most of them, as the saying goes, kept it under 
their hats. Look back in history and see the old guilds 
with their closely guarded secrets. Then we have the 
journeymen going from place to place, thus broadening 
their views and later the college, where everybody could 
learn about it. When a college man meets a knotty 
problem, he will take it back to his old professor, who will 
help him with it and then pass it on to the undergrad- 
uate with the result that instead of only one man know- 
ing the solution, hundreds of men know it. This, in my 
opinion, is the greatest benefit derived from attending 
college. 

Concerning the lecture fetish I am inclined to think 
that its evils are over-rated. Obtaining one’s education 
from lectures only would leave much to be desired, while 
on the other hand a lecture stimulates the mind and 
presents the matter from a different angle. A convinc- 
ing speaker will arouse an interest in a subject that a 
textbook might dull. While a lecturer is likely to pre- 
sent his own views at some length, he will probably have 
later dope than the textbook and by listening to several 
lecturers the matter should be pretty well covered. 

It probably is not so much the fault of the training 
that makes some college men fail to succeed after grad- 
uating as it is taking the wrong course. A youth has to 
decide upon what he would like to be, without, in most 
cases, ever working at that branch of engineering, or 
takes it to please a fond parent who is paying the bills, 
only to discover too late that he wants to do something 
else. 

Sentiment plays a small part in business today. An 
executive wants results, and what is more natural than 
for him to hire men who know what the latest dope is 
and how to apply it to his own plant to reduce cost? 

Now I will say a word to the “old timers” and every 
other engineer for that matter. Buy only the best text- 
books on the branch of engineering at which you are 
working, read them carefully and then buy some 
more, and no executive will ever lay you on the shelf 
even if you are an “old timer.” 

Rockland, Mass. BURTON W. WHEELER. 


Painting Pipe Lines 

In the Aug. 17 issue Raymond L. Drew questions the 
utility of the elaborate system of painted pipe lines 
frequently proposed as means of identification. He 
wonders if these systems have much practical value. 

I have also wondered. It occurs to me that in a plant 
containing high and low-pressure steam lines, high and 
low-pressure water lines (sometimes with water from 
various sources), high-pressure air lines, vacuum lines, 
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ammonia lines both liquid and gaseous, and other lines 
carrying both materials and products of manufacture, 
a system of colored piping is likely to cause confusion. 
The fact that a man may know the significance of the 
various colors while he is in a mental calm is no assur- 
ance that he will in an emergency. I have too often 
seen the result of failure to apply common knowledge 
in an emergency. 

Should I find the immediate identification of pipe 
lines a necessity, I would stencil them with the names 
f the pipe contents spelled in full or with the conven- 
tional abbreviations, and with an arrow indicating the 
direction of flow. These markings would be placed in 
all advantageous positions. C. O. SANDSTROM. 

Los Angeles, Calif. 


Connecting Trap to Exhaust Lines for 
Pressures Above and Below Atmosphere 


In the Aug. 17 issue, Julius Brodsky shows methods 
of connecting traps to exhaust lines for pressures above 
and below atmosphere, but it seems to me that some of 
the arrangements which are reproduced herewith could 
be simplified and improved. 

I would say that only one trap is required in Fig. 4, 
and that it is doubtful if the so-called low-pressure trap 
would operate satisfactorily when receiving the dis- 
charge of the tilting trap. Furthermore, why vent this 
trap to the vacuum trap, or to any place for that matter? 
The arrangement shown in Fig. 3 is correct if the water 
seal is omitted. Incidentally, neither of these arrange- 
ments obviates the necessity for headroom, as a dis- 
tance of 6 ft. is preferable from trap to separator, 
though it may be cut to 2 ft. if necessary. 

In Fig. 2 it is necessary that the pipe on the dis- 
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Figs. 1 and 2—Types of water-sealed U-columns 


used as traps 


charge side, or left-hand leg, of the seal be large enough 
to supply the head required on the opposite side of the 
seal whenever a change to vacuum takes place. Further- 
more, if the seal is connected up in such a way that one 
side forms the long leg of a syphon, it should be vented 
to atmosphere at its crest, or else the portions of the 
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ripe forming the crest and the long leg must both be 
made so large that siphoning would not occur, the liquid 
never filling the full bore of the pipe at this point. It 
is also well to provide for cleaning out the seal by means 
of a valved drain or brass plug at the bottom of the 














Y 




















\ A 
—or 1) Fig.4 


Fig. 3—Combination of vacuum trap and water-sealed 
U-column. Fig. 4—Combination of vacuum 


and low-pressure trap 


pipe loop. As for the distance given of 2.4 times the 
back pressure, this will be nearer 2.7 if the weight of 
mixed oil and condensate is taken into account. The 
1eason for the addition of 3 to 5 ft. is not clear. 
Highlands, N. J. T. W. REYNOLDS. 


Probity—An Ethical Condition 


> 


When we read the “Forewords” in Power we are many 
times forced to think and thereby profit. ‘‘Webster’s”’ 
is called into action, and other references we may have 
at hand are well thumbed. Our education is thereby 
enhanced. We are taken, as it were, from the realms 
of the power plant for the nonce and guided in mind 
to problems apart. Then again, are they apart? 

To quote Webster, “Probity denotes unimpeachable 
honesty and virtue, shown especially by the perform- 
ance of those obligations, called imperfect, which the 
laws of the state do not reach and cannot enforce.” 
The word is synonymous with integrity, which denotes 
a wholehearted honesty, and especially that which ex- 
cludes all injustice that might favor one’s self. It has 
a peculiar reference to uprightness in mutual dealings, 
transfer of property and the execution of trusts for 
others. 


But why put such a problem up to a race of human 
beings who for centuries have been getting so lop-sided 
of mind? Is it fair to assume that the human brain, 
having brought us to the present state of perfection 
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in the arts and sciences, is capable also of developing 
the spiritual side? Has not the world, so called, ad- 
vanced through conquest and aggrandizement? What 
has been the dominating thought? It certainly has not 
been Utopian. 

There are men and their numbers are not legion, 
who, when at their mother’s knees learned their prayers 
and the Ten Commandments and later in school learned 
the Golden Rule. They are today advocates of the 
same thought brought out in the Foreword, “Probity 
to Order,” in the Aug. 17 issue, but in their intercourse 
with the world find, much to their dismay, that they 
are outnumbered many times by men whose whole creed 
tends toward selfishness. Look that up in Webster’s. 

The problem propounded by the last line of the Fore- 
word, “What can we do to cultivate it?” will never be 
solved until the hearts and the minds of men are turned 
back thousands of years to what Christ died on the 
Cross for. W. FREDERICK. 

Springfield, Mass. 


“Writing Yourself to the Fore”— 
In Europe 


The number of letters I have read in Power on 
“Writing Yourself to the Fore” prompts me to tell a 
few of my personal experiences in “writing myself to 
the fore” in Europe. My experience in this line has 
been from the other side of the fence from that of most 
of Power's contributors. In other words, I was out of 
a job when I began to write, and did so for the specific 
purpose of advertising my wares and getting someone 
sufficiently interested in me to take me on. Getting an 
engineering job in Europe is much more difficult than 
in the United States, and the pay is usually less than 
half—so cheer up, American engineers! 

Anyone who wishes to write himself to the fore over 
here has a real job ahead of him. He must first collect 
the material. As A. H. Myers remarks in a letter in 
the July 27 issue, European manufacturers are closer 
in respect of giving out information than American 
manufacturers usually are. On general principles 
technical articles are not paid for by magazines, and 
the reverse is sometimes the practice. Many magazine 
articles are paid for by the manufacturer, and of course 
they are printed just as they leave the manufacturer’s 
hands. I remember the case of a magazine of consider- 
able standing, that published a description of a new 
central station. I had occasion to get inside the edi- 
torial office during the preparation of this article. Each 
manufacturer of the more important equipment of the 
station had sent in a description of his material. These 
were printed without change. I was able to secure five 
or six of these descriptions and checked them against 
the published article after it appeared in print. Nota 

‘comma had been changed. The result was rather 
ludicrous. 

Now bear in mind this custom, and you will under- 
-tand the troubles encountered by an independent writer 
vho is primarily interested in advertising himself. He 
Ss pinched between the manufacturer, who wants the 
tuff published his way, and the magazine, which would 
ike to get paid for everything it publishes. The manu- 
acturer gives him the article as he wishes to see it in 
rint. Then he must analyze it carefully, and comb 


he experimental data and test results through with 
ire. 


Then comes the worst job of all—to get from the 
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manufacturer the additional information necessary to 
patch up the original story. Finally, after he has writ- 
ten the article as he sees it, he must*get the manu- 
facturer’s approval, which is not usually easy. 

I once got in touch with an oil-engine manufacturer 
who was doing considerable talking about a new type 
of engine which he claimed was lighter, higher speed, 
more efficient, better to look at, ete., than anything ever 
produced before. I wanted to prepare a description of 
it and asked for test results, characteristics, ete., and a 
personal demonstration. He was most agreeable and 
the pers onal demonstration was granted after some hesi- 
tation. Unfortunately, on the date set for this event 
the engine was “being slightly modified.” But another 
engine “just like it’ was run in its place. In reality, 
the second engine was of an old type, with none of the 
innovations of the new engine. It ran, of course, very 
well, and I congratulated the builder and asked when I 
might see the other engine under test. This seemed to 
grieve him somewhat. I am still waiting for this dem- 
onstration, and have since learned that the new engine 
has not yet turned over, and that the articles published 
by the technical press gave photographs and drawings 
of the new engine with test results secured with the old. 

Other manufacturers are unbelievably “close.” One 
concern has acquired patent rights on a new internal- 
combustion engine of considerable interest. I obtained 
a personal demonstration and was much impressed with 
the qualities of the engine. The innovations are 
covered by iron-clad basic patents that afford prac- 
tically perfect protection. s3ut the manufacturer’s 
answer, when I asked for material for an article, was: 
“Not yet. When I have 1,000 engines in practical serv- 
ice, ’ll give you all you want.” 

Different nationalities present entirely different kinds 
of material, each requiring special treatment to reduce 
it to a common plane. The French give you a clear, 
logical statement, with rational, clear-cut conclusions— 
a perfect story for publication, with certificates and 
guarantees signed by well-known authorities whose in- 
tegrity is beyond discussion. But when you ask for 
test or operating results to back the statements, they 
are usually incomplete. The Italians meet you with a 
mass of mathematics. The Germans swamp you with 
microscopic test data and observations, from which 
nothing stands out and no clear conclusions are drawn. 
You can, however, nearly always find in their material 
ample data upon which to base your own opinion and 
conclusions. But it means a great deal of work. 

On the whole, “writing yourself to the fore” in 
Europe is a thankless job, but it is quite valuable from 
the educational viewpoint. STANISLAS BOLITZ. 

Dresden, Germany. 


Where Is the Longest High-Pressure 
Steam Line? 


We should like to obtain information, if possible, 
regarding the longest high-pressure steam line now 
being used in the United States. So far as we know, 


a steam line installed by us at Bird & Sons, East 
Walpole, Mass., is the longest one in New England. 


This is an &-in. 200-Ib. steam line, one mile long. 
Any information regarding this matter, would be 
greatly appreciated. 
HILDING N. CARLSON, Manager, 
Cambridge, Mass. R. H. Baker Co., Ine. 
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Return Trap for Boiler Feeding 


Much valuable information on return-trap operation 
is contained in the article by J. H. Whitaker in the 
Sept. 7 issue, but the points he raises are entirely out- 
side the title of the article and do not prove that the 
trap method of boiler feeding is more economical than 
the pump method. He cites a case where the driers 
are supplied with exhaust steam at 228 deg. (5 lb. gage) 
and a return trap discharges the condensate to the 
Loiler at 225 deg. This is possible, but as previously 
pointed out, live steam is condensed to maintain this 
temperature. 

I installed a return-trap system at one time which ap- 
parently increased the evaporation per pound of coal, as 
the water was fed at higher temperature than with the 
feed pump. But the coal consumption remained the 
same, so there was no real saving, as 2,000 lb. of addi- 
tional live steam was used in the operation of the traps, 
and it is evident to anyone that high-feed temperature 
by live-steam heating does not improve plant efficiency. 
We are told that in another plant a return trap took 
water from an open heater at 205 deg. and discharged 
it at 240 deg., an apparent gain if we ignore thermo- 
dynamics. 

The advantage of the efficient drainage of steam-using 
apparatus by trap system is not disputed, and while pro- 
duction is increased by improving the drainage by the 
addition of traps, it does not follow that the use of traps 
should be extended to boiler feeding. At one plant the 
boiler load was 20,000 Ib. an hour and the coal burned, 
about 2,000 lb., giving an evaporation of 10 Ib. A trap 
installation raised the feed temperature from 212 to 
259 deg., and the evaporation jumped to about 10.5 Ib., 
but the boiler load jumped at the same time to 21,000 
Ib., leaving the coal consumption unchanged. Would it 
not have been better for the plant if the engineer had 
delved into the theory of thermodynamics and steam- 
trap operation before installing the traps? 

Brightwood, Mass. A. F. SHEEHAN. 


Operation of Air Preheaters 
| 


After rereading an article on air preheaters in an 
old issue of Power, | am prompted to tell the story 
of air heating in our plant. 

The heaters are of the rotative type with the induced- 
and foreed-draft fans on one shaft and driven by a 
turbine mounted on the casing. They are connected to 
the breechings of three 8,000-sq.ft. horizontal water- 
tube boilers. The air duct is of steel plate and runs 
vertically downward, then horizontally under the base- 
ment floor to a position directly under the stoker, which 
is an eight-retort underfeed. 

The author of the article makes some observations 
on fouling of the elements or plates and the probability 
that some fuels would give more trouble than others 
We had trouble with fouling, but I think it was net 
due so much to the fuel as to the fact that we were 
getting a lot of water in our steam supply to the soct 
blowers. The fouling did not take place between the 
plates, but on the top and bottom of the rotor. It 
looked as if the soot had mixed with the water and 
baked on. We scraped it off and washed the rotor 
and, at the same time, covered the steam supply line to 
the soot blowers and have not had any further trouble 
from fouling. 

Another trouble that we encountered was lack of 
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induced draft at high ratings, owing to the two fans 
being on the same shaft. This was overcome by adjust- 
ing the blade angle on the induced-draft fan to give 
sufficient draft on all ratings and then set the furnace 
damper regulator to take care of the draft over the 
fire. Of course, in cases where there are no regulators 
it would be necessary to adjust the draft by hand. 
When we have had trouble at high ratings with slag- 
ging and subsequent erosion, we have found the fuel 
to be largely responsible. A change of fuel has enabled 
us to carry the higher ratings with decidedly less dam- 
age to the refractories, but we still find refractory 
upkeep at high ratings to be a serious consideration. 
Nevertheless, the resulting reduction of combustible in 
the ash clearly demonstrates the value of preheated air. 
Kenora, Ont., Canada. E. G. RENOLDS. 


Modernized Boiler Plant and Electric Drive 
Nets 35 per Cent on Investment 


After reading the interesting article by H. M. Wilson 
in the September 21 issue entitled “Modernized Boiler 
Plant and Electric Drive Nets 35 per Cent on Invest- 
ment,” one feels inclined to raise the question as to why 
some of the engine-driven generators were not retained 
te produce sufficient power to provide for the exhaust- 
steam requirements of the mill. 

The article states that the mill was originally oper- 
ated by means of steam engines totaling more than 
1,200 hp., about one-third of this being in the form of 
direct-current engine-driven units. 

It would, apparently, have been possible to have re- 
tained the direct-current sets and to have operated them 
in parallel with the motor-generator set so as to produce 
just enough exhaust steam for the dyehouse, heating 
system, etc. It is, of course, possible that some other 
factors entered into the case which made such a course 
inadvisable, but no explanation is given as to why this 
was not done, and the point is one likely to be raised 
by many readers. 

In localities where comparatively cheap central-station 
power is available, the use of engine-driven units in con- 
junction with purchased power in most cases gives an 
economical arrangement. 

In many plants the demand for exhaust steam even in 
the winter is frequently less than would absorb all the 
exhaust from engines carrying the full load, and by 
shifting enough of the load to the outside power circuit 
an almost ideal arrangement is obtained, as a balance 
can then be readily obtained so that no steam will be 
wasted to the atmosphere at any time. 

When power is purchased on a peak-load basis, it is 
also possible to reduce the peak considerably with such 
an arrangement and thus to make a material reduction 
in the power bills. Where the peaks are of compara- 
tively short duration, it is usually economical to 
waste considerable exhaust to the atmosphere during 
such periods. D. F. GRAHAME. 

Montreal, Canada. 





IN THINKING OF CENTRIFUGAL COMPRESSORS, it is 
necessary to keep in mind the substance being pumped. 
If this substance is practically incompressible, such as 
water, it is possible to obtain high delivery pressures 
without operating at excessive speeds. However, when 
the substance is readily compressible, such as air, pres- 
ent designs care for low delivery pressures only with 
operation at normal speeds. 
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New and Improved Equipment 











Boiler Gage Light 


The illustration shows a boiler-gage 
light, consisting of a tubular reflector 
with a bayonet attachment to the sock 
flange, brought out by the West- 
; inghouse Elec- 
tric & Manu- 
~ facturing Co., 
Pittsburgh, Pa. 
A compression 
spring serves 
to maintain 
the connection 
and to hold 
the lamp in 
place, so that 
neither the re- 
flector nor the 
lamp can 
loosen unde 
vibration. 

The design 
of the light 
permits mount- 
ing on the 
guard rail of 
any boiler 
water gage or 
on the end of 
a 3-in. conduit 
used to carry 
the wiring to 
the light. The 
reflector is 
readily re- 
moved by turning it slightly with the 
hand, which disengages the bayonet 
attachment. 

The reflector is made of heavy brass 
tubing with a slot in one side to throw 
the light on the water gage only. It 
is easily adjustable for any desirable 
mounting height, and the mounting 
brackets are arranged to accommodate 
a wide range of positioning of the 
guard rods with relation to the gage. 




















Gage light designed 
to resist vibration 


Recorder for Measuring 
Field Winding Tempera- 
tures 


For quite a number of years it has 
been general practice to measure the 
tator-winding temperatures of large 
ternating-current generators when 

ey are in operation. This was com- 

iratively easy, as this part of the 

ichine is stationary and temperature 
ils could be built into the slots with 
windings and brought out to suit- 
terminals. Measuring the tem- 
rature of the rotor has offered a 
mewhat mere ¢C'fficult provlem, since 

windings are on a revolving mem- 
r and connection to them must there- 
re be made through a sliding contact. 
Recently, the Leeds & Northrup Co. 
s placed on the market a recorder, 
wn in the figure, for measuring the 
tor temperature of alternating-cur- 


le 


rent generators. This instrument pro- 
vides a means of obtaining a continuous 
record of the temperature of the revolv- 
ing field winding while the machine is 
in operation. The temperature meas- 
urement is based on the change in re- 
sistance of the field winding. For the 
recorder the company’s standard equip- 
ment is used and the electric measuring 
circuit a Kelvin double-bridge ar- 
rangement, so that while the main 
field current is used for obtaining the 
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Field-winding temperature recorder 


temperature, the measurements are in- 
dependent of the value of this current. 


In cases where the field-circuit brush 
and brush-contact resistance would 
cause appreciable error, auxiliary 


brushes may be mounted on, but insu- 
lated from, the main brush supports, 
and make contact with the slip rings, 
to provide potential points for the tem- 
perature measuring circuits. 
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Indicator gives warning of moisture in the cooling air 


Moisture Indicator 


The illustration shows a device de- 
signed to protect generators and similar 


apparatus from damage through moist- 
ure in the cooling air by giving warn- 


ing before the dangerous saturation 
point of the air is reached. 

Referring to the illustration, an ab- 
sorption element PD is located in the air 
duct or other point where it is desired 
to detect moisture and connected 
electrically with suitable indicator and 
signals grouped on a small panel. The 
element connected in with a 
relay across a_ 110-volt alternating- 
current line with suitable connection 
through the relay cireuit to the signal 
lamp and horn. 

In operation, so long as there is no 
moisture present in the air flowing past 
the element, the two white lamps A 
and B on the panel are lighted and the 
red lamp C is out. But as soon as the 
air flowing across the absorption cle- 
ment passes the dew point and moist- 
ure is either being precipitated or is 
being carried in the blast of air, the 
relay trips, extinguishing the white 
lamps and energizing the horn or other 
signal. The red lamp C simultaneously 
lights up in proportion to the voltage 
across the relay coil, the brilliancy of 
the lamp being an indication of the 
amount of moisture present. 

The elements, which can be furnished 
in any length up to 10 ft., may be 
placed in any position and_= several 
may be connected in parallel. 

The indicator applicable to air 
washers and air conditioning apparatus 
as well as generator air coolers. It is 
manufactured and distributed by the 
Moisture Indicator Co., 1200 Main St., 
Worcester, Mass. 
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Experts Give Instructions for 


Maintaining Storage Batteries 


 & STORAGE BATTERIES the most 
common causes of plate trouble are 
short-circuits, abnormal sulphation and 
impurities in the electrolyte. Short- 
circuits may result from the positive 
and negative plates coming in contact 
by buckling; by the displacement of the 
small hanging lugs or from particles 
of lead or other metals lodging between 
them; from spongy growth or from 
scale on top of the plates bridging over 
between them; and from sediment in 
the bottom of the tanks accumulating 
sufficiently to touch both positive and 
negative plates. 

If a short-circuit is caused by buck- 
ling or breakage of plates, the trouble 
should be remedied by the replacing of 
the separator or possibly by inserting 
a strip of thin wood at the point of 
short-circuit in addition to the old sep- 
arator. When the plate is in such con- 
dition that the trouble cannot be per- 
manently overcome, it will be necessary 
for the plates to be replaced. Straight- 
ening of plates has been tried at various 
times, but the operation has been found 
to be rather unsatisfactory. 

Small pieces of metal may occasion- 
ally fall into a cell and by lodging be- 
tween the plates cause a short circuit; 
this may happen particularly at the 
time when the plates are burned in, 
either during installation or when sub- 
sequent repairs are made. For this 
reason careful inspection should follow 
the work. 

After a battery has been in service 
for some time, there may appear a de- 
posit of spongy lead on the top of the 
negative plates due to excessive charg- 
ing or a deposit of scale on the positive 
plates. This deposit should be removed 
before a sufficient quantity accumulates 
to bridge across the plates. 


Loss oF ACTIVE MATERIAL 


In proportion to the amount of work 
done by the battery, the positive plates 
lose their active material, which falls 
to the bottom of the tank as sediment. 
Tanks are built with space under the 
plates sufficiently deep to receive all 
the sediment that will be deposited dur- 
ing the complete life of one set of posi- 
tive plates. In stand-by batteries a 
6-in. sediment space is considered suffi- 
cient. In worked batteries, with old 
style tanks that have shallow sediment 
space, it is necessary to keep informed 
as to the depth of sediment accumulat- 
ing and to remove it before it touches 
the bottoms and_ short-cireuits the 
plates. 

The presence of a short-circuit in a 
cell is indicated by its behavior as com- 
pared with other cells. Its specific 
gravity will fall off, its voltage will 
drop below normal, there will be some 
rise in temperature, and the cell will be 
slow in gassing or will not gas at all 
on charge. 

A simple method used for detecting 


short-circuits in a cell is to measure the 
voltage drop across the connecting lug 
of the negative plates with a millivolt- 
meter. A cell having an internal short- 
circuit will give a slight indication 
across the lugs of the plates which are 
not in trouble and a very much greater 
indication across the lug of the plate 
in trouble. When the negative plate 
that is short-circuited is determined, 
the two positive plates adjacent to it 
are tested for the exact location of the 
short-circuit. The separator is then 
pulled, the short-circuit cleared and the 
old separator, or a new one if necessary, 
installed. 

This reduces the amount of labor in 
the clearing of short-circuits. With a 
close inspection of specific gravity, in- 
dividual cell voltage and temperature 
indications and the use of the above 





STORAGE BATTERY un- 

less given careful attention, 
may get into bad state of repair 
without giving any alarming in- | 
dications of what is happening. | 
If such conditions are allowed to | 
develop, it may be difficult or im- | 
possible to restore the battery | 
to normal. Attention to a few | 
simple details, as given in this 
article, will not only prevent 
trouble but very materially 
lengthen the life of the battery. 
These instructions are from the 
“Manual of Storage Battery 
Practice” of the Association of 
Edison Illuminating Companies, 
presented at the Associations 
42nd Annual Meeting in Quebec 
City, Sept. 27 to Oct. 1, 1926. 




















method of clearing the trouble, it is pos- 
sible to maintain the cells without a 
large loss in capacity, oftentimes elimi- 
nating a separate cell charge. A milli- 
voltmeter with a low scale is satisfac- 
tory for this purpose. When measuring 
the lug drop, the first contact must be 
made at a point somewhat above the 
electrolyte level and the other contact 
then made at the top of the lug. With 
the reverse order of making contacts 
there is danger of damaging the meter, 
from the lower prod touching the elec- 
trolyte. 

Cells that have been short-circuited 
should receive a separate charge suffi- 
cient to restore them to normal condi- 
tion, after the cause of the trouble has 
been removed. The active material is 
partly sulphated, which is a normal 
condition, but when a cell does not re- 
ceive sufficient charge to reduce all the 
sulphate formed during discharge, or 
by local action, there is a gradual in- 
crease in the amount of sulphate until 
it takes a hard crystalline form un- 


mixed with active material. This con- 
dition is termed abnormal sulphate. 
Hard sulphate is a poor conductor of 
current, and when abnormal sulphating 
has occurred, a charge extending over 
a long period at a low rate is required 
to reduce the sulphated material to 
normal condition. Conditions of opera- 
tion that produce abnormal sulphate 
are: Standing discharged for a long 
period; habitual undercharging; the 
unnecessary addition of electrolyte in- 
stead of water to replace evaporation; 
and neglect of short-circuited cells. 

Certain foreign materials that may 
enter the electrolyte increase the action 
upon the plates considerably beyond 
normal, reducing both the capacity and 
the life of the plates. 

EFFECTS OF IRON IN A CELL 

Iron in a cell discharges both positive 
and negative plates, through being de- 
posited on them and creating local ac- 
tion. If present in sufficient quantity, 
it seriously attacks the positive plates 
and materially shortens their life. Its 
presence may be detected by a light 
yellow coloring of the positive plates 
and a strong odor. 

Copper deposits itself upon the nega- 
tive plates and forms local elements 
which discharge the plates. Its pres- 
ence is indicated by ebullition of gas at 
the negative plates when the cell is not 
charging, and by a copper coating on 
the lugs. 

The effect produced by chlorides or 
nitrates is an increased formation of 
the positive plates, shortening their life 
and in some cases resulting in their 
buckling. 

It is detrimental to the vlates if 
fumes of muriatic acid or ammonia are 
allowed to enter the battery room and 
remain there any length of time. Bat- 
teries located near chemical works are 
especially exposed to this danger. 


LOW CAPACITY OF A CELL 


The failure of a cell to give capacity 
may be due to the natural wearing out 
of either the positive or the negative 
plates or to any of the causes mentioned 
in the preceding paragraphs. 

The plates will give rated capacity as 
long as they have sufficient active mate- 
rial in good condition, with proper state 
of porosity and contact. The natural 
wear of positive plates consists in the 
gradual loss of active material; that of 
the negative plates, in the loss of con- 
tact and porosity by reason of shrink- 
age of the active material. 

Under some conditions it may be ex- 
pedient to make partial plate renewals. 
Plates of like polarity of different age 
or design should not be installed in the 
same cell. The positives and negatives, 
however, may be of different ages. 

There is a gradual lowering of the 
specific gravity of the electrolyte due to 
minute quantities of acid being carried 
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off with the gassing spray on each 
charge, and to the sediment that ac- 
cumulates in the bottom of the tanks 
absorbing some of the acid. These 
losses must be made up, but only at 
long intervals or when the gravity, with 
the battery fully charged, has fallen 30 
points (0.030 sp.gr.) below normal. To 
raise the gravity, add new electrolyte 
of normal strength when replacing 
evaporation, repeating until the gravity 
of the cells is restored to normal, after 
which water should again be used for 
replacing evaporation. Acid of a 
density higher than 1.300 specific grav- 
ity should never be added to the cells, 
as electrolyte of the higher densities 
has been found to be detrimental to the 
plates. In purchasing acid, however, a 
saving can be effected by procuring acid 
up to 1.600 specific gravity, which may 
be reduced by mixing with water and 
which is safe to handle in the mixing 
process. 
TESTING ACID AND WATER 

Since certain impurities in the elec- 
trolyte are detrimental to the plates, 
special care must always be taken that 
both the acid and water used in the 
battery are suitably pure. Local water 
may or may not meet the requirements. 
The suitability of either acid or water 
always should be passed upon by the 
battery manufacturers who will analyze 
samples free of charge; this applies also 
to electrolyte in cells in which impuri- 
ties are suspected. Not less than eight 
ounces of electrolyte or one quart of 
water is required for this purpose. 

If harmful impurities are present in 
a cell, the safest procedure is imme- 
diately to remove the electrolyte, flush 
the cell thoroughly with water and refill 
with fresh electrolyte. This new elec- 
trolyte should be of the same specific 
gravity as that drawn from the cell and 
adjusted if necessary to normal gravity 
after the cell has been given a proper 
charge. 

The subject of battery maintenance 
concerns the life of the tanks as well 
as that of the plates. This is especially 
true of batteries in stand-by operation 
where long life of plates may be ex- 
pected. Plates that are considerably 
aged may not bear handling, although 
if not disturbed they would last for a 
much longer time. Therefore, if for no 
other reason, tank renewals and repairs 
should be kept at a minimum. 


CARE OF WOODEN TANKS 


To obtain the greatest life of wood 
tanks, it is important that the battery 
room be kept as dry as possible by 
proper ventilation and care, and that 
the battery be equipped with cell covers. 
Overflowing cells when adding water 
hould be avoided. 

The tanks should be painted with a 
good grade of asphaltum paint at the 

me of installation, and should be re- 

iinted whenever the coating shows 
siens of deterioration. An occasional 
ht oiling of tanks with raw linseed 
is also a preservative. If the wood 
checks from shrinkage, the openings 
uld be filled with thick paint or with 
compound. In old tanks the woodwork 
is likely to open up at the dovetailing 
and, if taken in time, may be repaired 
by bracing with insulators or by 
nding. 
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Leaks in tanks are caused by punc- 
tured linings, seam holes and _ elec- 
trolysis. Punctures arise from accidents 
or carelessness in handling. Elec- 
trolysis is caused by electric leakage 
from the cell to ground, as a result of 
the insulators becoming coated with a 
film of acid or dirt, or being broken. 
Electrolysis is more likely to occur on 
the positive side of a three-wire system 
battery with a grounded neutral as the 
lead linings of these cells are positive 
to ground. These troubles are not com- 
mon in present-day practice where oil 
insulation is used. Seam holes are due 
to improper lead burning. 

Minor leaks can usually be repaired 
by a lead patch, but frequently elec- 
trolysis may have advanced so far be- 
fore being discovered that it may be 
necessary to put in a whole new bottom 
lining, extending several inches up the 
sides of the tank. The wood of the 
tanks becomes more or less soaked with 


the acid that has leaked through the 
lining and before relining, the acid 


should be neutralized with air-slaked 
lime and the wood dried and painted. 
The insulators should be kept free from 
dirt and acid film. Cracked or broken 
insulators should be replaced with new 
ones. 

It recommended that air-slaked 
lime be used on the floors to offset any 
acid spray or drip from the cells. Air- 
slaked lime absorbs the moisture and 
neutralizes the acid. A _ thin layer 
spread on the floor under the tanks and 
about two inches into the aisle from the 
tank, will be found to be satisfactory. 
This process keeps the floor dry at all 
times. 


is 


CARE OF COPPER WORK 


The care of the copper work in bat- 
tery rooms is mainly a matter of clean- 
ing and preventing any collected corro- 
sion from falling into the cells. It 
should be painted with white lead or 
coated with heavy oil or grease as a 
protection against the acid spray. The 
use of heavy oil or grease, while being 
satisfactory as a protection against 
corrosion, has the disadvantage of being 
unsightly and of collecting dirt and 
dust. The copper supporting structure 
should be protected against acid fumes 
by applying acid resisting paint. The 
practice of applying acid-proof com- 
pounds on horizontal metal parts of the 
battery has been found to be satisfac- 
tory. 

The active material from the posi- 
tive plates when worked, is gradually 
thrown off anc settles to the bottom of 
the tanks. A space underneath the 
plates is therefore provided for the ac- 
cumulation of this sediment. Present- 
day stand-by usage of batteries calls 
for little or no sediment removal. In 
most cases the sediment is removed at 
the time of the renewal of plates, when 
it can be shoveled or bucketed out. If, 
for any reason, sediment removal be- 
comes necessary during the life of the 
plates, either the scoop or the pump 
method should be used. 

In the scoop method a sufficient num- 
ber of plates from the end and middle 
of each tank are cut out if necessary 
to make room for the introduction of 
the scoops. The sediment is drawn to 


the end of the tanks and then removed 
with a scoop suitable for the purpose. 
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There are two ways of utilizing the 
pump method, one by circulating water 
through the tanks and the other by cir- 
culating acid, the latter having the ad- 
vantage in the respect that the battery 
does not need to be open-circuited at 
any time during the cleaning. 

In the first case the acid is removed 
from the tanks and water run into them 
at sufficient pressure to stir up the 
sediment, which is pumped into settling 
tanks. Plates must not be allowed to 
dry during the work. 

In the acid method the overflow from 
the settling tanks is pumped back into 
the cell being cleaned, at a speed suffi- 
cient to stir up the sediment. The 
pumping out of the sediment and the 
returning of the acid from the settling 
tanks is done at approximately the same 
rate of speed, so that the plates remain 
immersed in the electrolyte during the 
operation. Bronze composition centrif- 
ugal pumps should be used for this 
kind of work. 

Where it is possible to have consider- 


able difference of level between the 
cells to be cleaned and the settling 
tanks, one of the operations of the 


cleaning may be done by siphoning the 
liquid from one to the other, provided 
the difference of level is enough to give 
sufficient force to stir up or draw out 
the sediment. 


Vibrations a Nuisance 
By A. L. H. STREET - 


Merely because one cannot reason- 
ably expect to hear birds sing or sniff 
the odors of flowers in an industrial 
district, it does not follow that the 
operator of a power plant is licensed 
to choke his neighbors with smoke or 
deafen them with noise, in effect holds 
the New Jersey Court of Chancery in 
the case of Wallace & Tiernan Co. vs. 
United States Cutlery Co., 128 At- 
lantic Reporter, 872. 

The court ruled that it constituted a 
nuisance abatable by injunction for de- 
fendant to operate a high-speed engine 
and generator, ceaseless pounding of 
which caused plaintiff’s near-by fac- 
tory to vibrate. 

The opinion indicates that the rule 
that an industrial plant may not be a 
nuisance in a factory district, although 
it would be in a residential or commer- 
cial district, is not to be extended to 
give unrestrained license to plants in 
industrial districts. It is observed that 
“The right of enjoyment is surrendered 
in a factory district only to the extent 
of the inconvenience incident to the 
character of the business carried on 
there, no more.” 


The **Volkhovstroy” Power 
Station 


The electrical power station ‘Volk- 
hovstroy” erected on the river Volkhov, 
which is to supply electrical power to 
Leningrad, will be set in operation in 
the course of November, 1926, at a 
capacity of 20,000 kw. It is expected 
that the station will be completely 
equipped by July, 1927, when it will be 
operated at a capacity of 56,000 kw.— 
Russian Review. 
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Accident Halts 77,000-Kw. 
Unit at Crawford Ave. 


The labyrinth shaft packing on the 
high-pressure end of the low-pressure 
section of Unit No. 4 in the Crawford 
Avenue station of the Commonwealth 
Edison Co., Chicago, failed at about 
6:30 a.m. on Oct. 14, and forced a shut- 
down of the unit. 

One ring of the packing failed in a 
manner and from a cause unknown, and 
broke up within the packing casing. 
Pieces of this ring worked out between 
the packing casing and the shaft hab, 
and spun the end of the casing bell- 
shaped, increasing the clearance to 14 
or Zin. It is apparent that the packing 
casing had been red hot, and there is 
evidence of burned metal at some 
points. The increased clearance allowed 
portions of the broken ring to pass 
through the nozzles and buckets. The 
first-stage buckets were bent = and 
rubbed, and the buckets of the second, 
third and fourth stages show occasional 
dents. The wheels seem true. 

Immediate repairs will consist in re- 
placing the packing and reshaping the 
buckets in place. A new set of first- 
stave buckets has been ordered, and the 
wheel will be rebucketed when the ma- 
chine is next opened, 

It will be recalled that this new 
machine, the last to be installed, is a 
cross-compound  two-cylinder — single- 
flow unit with impulse blading through- 
out. The high-pressure turbine drives a 
28,250-kw. generator at 1,800 r.p.m. and 
the low-pressure turbine a 46,750-kw. 
alternator at 1,200 r.p.m. The high- 
pressure machine has fourteen stages. 
Steam enters at 550 Ib. gage and ex- 
hausts to the low-pressure turbine at a 
pressure of 67 Ib. gage at full load, 
passing through the ten stages in the 
low-pressure end to two vertical con- 
densers. 

For two months the machine had been 
in regular and satisfactory operation 
with no indication of trouble. After an 
overnight shutdown the unit had been 
started about 13 hours prior to the acci- 
dent. 

Depending upon the arrival of new 
packing, it is probable that the unit will 
be back in service in the course of a 
few days. 


Power Show Reveals Heating 
and Ventilating Progress 
Heating and ventilating apparatus 
will form one of the important seec- 
tions of the Fifth National Exposition 
of Power and Mechanical Engineering 
to be held at the Grand Central Palace, 

New York City, Dee. 6-11. 

Over 148 exhibits of ail types of 
equipment for heating and ventilating 
will present the novel developments 
that modern industry demands for its 
present program of increasing the pro- 


ductivity and economy of its factories. 
These lines of engineering are making 
great progress under the stimulus of 
the demand for greater knowledge of 
their processes. 

Under the leadership of the American 
Society of Heating and Ventilating En- 
gineers substantial gains have been 
made in new information that will sim- 
plify the problems of design and selec- 
tion of heating and ventilating equip- 
ment. President W. H. Driscoll of the 
A.S.H. and V.E., and Homer Addams, 
a past-president are members of the 
Advisory Board for the Power Show. 


Plush Steamer Ruptures— 
Killing Two Men 

Two men were killed and one seri- 
ously injured by the rupture of a steam- 
ing tank at the plant of the La France 
Textile Manufacturing Co. in Philadel- 
phia on Oct. 10. 

This tank was built of @-in. steel 
plate and was 8 ft. long by 7 ft. 5 in. 
in diameter. The vessel was designed 
for a maximum pressure of 10 Ib. and 
was to be used to steam plush at about 
2-lb. pressure, and at one end the head 
was provided with an opening 47 in. 
by 64 in. to accommodate a truck loaded 
with the plush. This opening was 
closed by a cast-iron door, 1 in. thick 
hinged at one edge; four bolts and lugs 
at the four corners were designed to 
hold the door against the steam pres- 
sure, 

Purchased second-hand, the tank was 
installed in the factory on Sunday, Oct. 
10. A 2-in. steam line connected it to 
the boiler house about 200 ft. distant, 
with a globe valve close to the tank. 
A pop safety valve set at 100 lb. was 
connected to a 13-in. line at the top of 
the front head. 

This work was performed by the mill 
hands and when completed, they turned 
on the steam in order to test the tight- 
ness of the joints. The pressure soon 
built up equal to that in the boilers 
and the cast-iron door ruptured verti- 
cally. The outrush of steam resulted in 
the death of two and the probable fatal 
burning of another. 

Jeing an urfired vessel, no city per- 
mit was needed nor was an inspection 
by the city’s boiler inspectors required. 


New Station Starts Up For 
Gulf States Utilities 

Gulf States Utilities Co., one of the 
Engineers Public Service Co. group, 
has announced the completion by Stone 
& Webster, Inc., of the first section of 
a2 new power station on the Neches 
River at Beaumont, Tex., at total cost 
of $3,500,000. 

This station, the ultimate capacity of 
which is to be 300,000 kw., will help 
supply the .ncreasing demand for elec- 
trical power in southeastern Texas and 
southern Louisiana. 


Dr. Alexander C. Humphreys 
Resigns Stevens Post 


Dr. Alexander C. Humphreys, for 
nearly twenty-five years president of 
the Stevens Institute of Technology at 
Hoboken, N. J., president of the 
A.S.M.E., 1912, and during his profes- 
sional career was identified with more 
than 50 gas and electric light com- 
panies, offered his resignation at a 
meeting of the Board of Trustees in 
the Metropolitan Club. Dr. Hum- 
phreys acceded to the request of the 
board that he continue in office until 
the completion of his twenty-fifth year, 
on June 5, 1927. 

In his letter of resignation, Dr. 
Humphreys said that he had contem- 
plated resigning -for some time, and 
that as he had passed his seventy-fifth 
year he felt the time was opportune 
for him to do so. Anson W. Burchard, 
vice-chairman of the board of the 
General Electric Co. and chairman of 
the finance committee of the trustees, 
presided at the meeting and at its con- 
clusion he said: 

“We all recognize that President 
Humphreys after many years of suc- 
cessful administration has earned 
relief from the burden of executive 
responsibility. We are planning to 
lighten the load at once, but asked 
him to continue as president until the 
completion of his twenty-fifth year. 


WILL ACCEPT CHAIR 


“The board has taken steps to amend 
the by-laws of the institute in order 
to change the title of the presiding 
officer of the Board of Trustees from 
‘president’ to ‘chairman.’ President 
Humphreys has been asked to become 
chairman and has agreed to do so 
when his resignation as _ President 
becomes effective. This is one of the 
few instances in which the same indi- 
vidual has been president of the board 
as well as of the Faculty. 

“The board, in recognition of Presi- 
dent Humphreys’s devotion and unsel- 
fish service resulting in a virtual re- 
nouncement of a distinguished career 
as the leading gas expert of his pro- 
fession, voted a retiring allowance to 
supplement the retirement allowance 
to which he will become entitled from 
the Carnegie Foundation.” 

Mr. Burchard added that no candi- 
dates for the presidency of the institute 
had yet been considered. The alumni, 
he said, would be asked to assist in 
finding “a worthy successor to Henry 
Morton and Dr. Humphreys, the two 
great educators who have made 
Stevens Tech an_ institution which 
has trained a long list of the outstand- 
ing engineers of this country.” 

After the meeting, the trustees at- 
tended a dinner given by Mr. Bur 
chard as an impromptu testimonial to 
Dr. Humphreys. 
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St. Lawrence Applicants Give tion at the show. The Coliseum Build- sanitary purposes, but it is the recog- 

>} H ‘ Held ing offers a remarkable place for dis- nized rule of law that at the end of 

Out Plans— earing rel play, as it is large enough to permit such use, the water must be returned 
In order to give the two applicants ll exhibits being placed on the ground to the watershed. 


for the development of St. Lawrence floor. “The sanitary district of Chicago 
River water power, the St. Lawrence During the same week and in the also claims that by means of this diver- 


Valley Power Corp., which has con- Same building the Midwest Power Con- sion power is generated. Aside from 
tracted to sell it to the Frontier Corp., ference will be held. This conference, the illegality of an abstraction of water 
and the American Super Power Corp., !dorsed, sponsored and conducted by for such use, the same water, if per- 
an opportunity to present a picture of the | local sections of the American mitted to flow in its natural course to 
the financial structure it is proposed to Society of Mechanical Engineers, Amer- the sea over the Falls of Niagara and 
build to provide funds to complete the '¢an Institute of Electrical Engineers, down the rapids of the St. Lawrence, 
project, if a license be granted to either National Electric Light Association, would produce many times the power 
applicant, the hearing of the New American Institute of Mining Engi- that can be obtained in the vicinity of 
York State Water Power Commission Neers, National Safety Council and the Chicago. 


was adjourned Oct. 15 until Monday, Western Society of Engineers, will be “In recent years, when the Great 
Oct. 25. of unusual importance to every power Lakes States witnessed the water 

The Frontier Corp. offered in evi- ™an. The meetings last year in Chi- lewered in their harbor, shipping inter- 
dence a map showing a complete sys- C@%0 Were attended particularly well fered with and mud flats beginning to 
tem of interlocking transmission lines @nd the program and quality of speak- appear on the shores of their lakes, 
covering practically the entire state of C'S highly praised. Chicago then tried to justify its steal 
New York, outside of New York City The program for the coming confer- by claiming that it was fer the benefit 


and Long Island, and stated that it had ence is now being arranged and will of navigation between the Great Lakes 
tentative agreements with the electri- be ready for publication in the near and the Mississippi.” 

cal corporations owning such inter- future. 

locking systems to take and distribute 


= a . ‘ > ry “ 
the current when generated. New York Joins Great Lakes German Manufacturer Talks 
EpIsOoN To Use CurRRENT Action Against Chicago on Diesel Industry 
Edward C. Randall, president of the Attorney General Ottinger beean Unit capacities of Diesel engines are 
American Super Power Corp., testified Qet. 18, an action in the United States steadily showing an extension both at 


that his company proposed to build one Supreme Court to restrain the sanitary minimum and maximum points, so Dr. 


transmission line to the borders of the  qgictriet of Chicago and the State of Imanual Lauster declared upon arriving 
city of New York and that the New fijinois from divertine water from the in this country Oct. 19. 
York Edison Co., with five associate Gyeat Lakes and ste S% Lawrence Doctor Lauster, who is Director 
companies, would be the beneficiary of Waterway. This step Slee ss ia General of the M.A.N. Co., of Ger- 
such current to the extent of their peak janded down by the Supreme Cant many, Was a co-worker with Doctor 
load of 600,000 hp. permitting New York to join five Diesel and it was largely his practical 
Mr. Randall further stated that other ee ae in opposing the proposed experience that made the high-compres- 
it was proposed if his company diversion. As this ‘iaameaiiai is closely sion oil engine a commercial machine. 
was granted a license, to build a jinpeq with power development, view He mentioned the 15,000-hp. Diesel 
second transmission line of 220,000 complaint, if successful, will aa atly recently installed at Hamburg and ex 
volt capacity to carry 300,000 hp. from affect lisctrinad generation a  aibencedd pressed the belief that eventually many 
the St. Lawrence into the counties of and the rapids of the St teen “hydro-electric and steam-generating 
the southern tier, and that it would be The complaint sali that the ounak. stations would use large Diesels to 
possible to. transmit such electricity tary daberek of ne eng eiaille: Wlies carry peak loads. The former disparity 
and sell it in New York City and the watinaibe of the iets ef Tinels has between the cost of a steam and a 
southern tier counties at a favorable cemneilt Whe: Gane af te Phiosse Thine Diesel plant is rapidly disappearing, and 
price in competition with steam plants. wiiel formerly emptied its cotati nike he predicted that within five years a 
Over the protest of Fay C. Hamil- Lake Michigan so that hw pense of Liesel station would cost 25 per cent 
ton, chief executive officer of Henry L. sas —_— i ale pee Silinoia enna it less than a steam-turbine installation. 
Doherty & Co., New York, who owns a gov into the Mississippi. By this AS an example of the tendency to large 
third of the stock of American Super means large quantities of nae aver- Units he cited the licenses of M. A.N. 
Power Corp. that Nov. 8 would aging fr “ 8.000 10 000 ¢ hee . 4 held in this country by the Hooven- 
be the earliest consistent date on which a cht tet Arash "the wei 2 ny Owen-Rentschler Co. and the New 
a picture of the financial structure 6 ssc ee ae ee London Ship & Engine Co., both of 
could be properly presented, the date G 7 ; I T ‘ coe St] be rien — : si ; which are building units of over 3,000 hp. 
of the next meeting of the commission sreat Lakes-St. Lawrence waterway. It is in the adaptation of the Diesel 
—— fixed in executive session for OPEN DEFIANCE OF LAW to trucks and automobiles that Doctor 
Oct. 25. Deputy Attorney General Randall J. Lauster displayed most interest. His 
P Lebeouf, Jr., is in charge of the case company is’ building such’ engines 
Chicago Power Show Plans for New York under the direction of weighing 12 Ib. per horsepower and has 
Many Model Exhibits the Attorney General. " granted a license for this design to the 
: ‘ The action of Chicago,” said Attor- Buda Co., of Harvey, Ill. 
a During the week of Feb. 14, 1927, ney General Ottinger, “presents a case The M.A.N. light-weight engine is 
Chicago will become the center of in- of a municipality in open defiance of of the solid-injection type, and Doctor 
terest for the power industry of the jaw wilfully violating the rights of Lauster expressed the belief that in the 
Middle West. the Great Lakes States. The com- future the injection-air compression 
At that time the Midwestern Engi- yerce on our great inland oceans is in would completely disappear. At pres- 
neering Power Exposition will open its the neighborhood of 125,000,000 tons ent the M.A.N. Co. has an_ experi- 
ioors with a large exhibit of power- per year, exclusive of the Canadian mental single-cylinder, solid-injection 
ant equipment covering the entire egastwise trade. A report of engi- engine of 1,000-hp. capacity which is 
nain floor of the Coliseum Building. neers of the United States Army esti- operating successfully. 
any of the exhibits will have working mates that the loss by the diversion In answer to an inquiry as to the 
nie oF models equipped to show in at Chicago is about $325,000 a year for Pawlikowski powdered-coal engine at 
etail the operation or the process of each thousand cubic feet per seeond Gorfitz, Germany, he stated that the 
he equipment presented, thereby mak- giverted engine was aparently operating quite 
ig it easily understood and connecting ; satisfactorily, but expressed a doubt as 
he theoretical with the principles of LESS POWER AT CHICAGO to its ultimate commercial success. At 
‘peration. “Chicago took the water purely to present a special low-ash coal must be 
Advance information from the exhib- save itself, at the expense of the Great used, and if }»w-temperature distilla- 
tors makes it evident that there will Lakes States, the cost of installing tion of coal is a success, the cost of ta" 
quite a number of new and alto- modern sanitary sewage disposal works. oil will be so low as to make the burn- 
ether novel items ready for inspec- The first use of any waterway is for ine of the raw cool unprofitable 
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Japan To Hold Engineering 
Conference in 1929 


Aspirations for the holding of an 
international conference in Japan were 
put in the way of realization when Dr. 
M. Kamo, president of the Society of 
Mechanical Engineers, the leading en- 
gineering body in Japan, and head of 
the department of mechanical engineer- 
ing at the University of Tokio, an- 
nounced at a luncheon tendered him at 
the Engineers’ Club, New York City, 
Oct. 20, that the engineers of Japan 
were enthusiastically planning such a 
meeting. He read a cablegram, just 
received, to the effect that the govern- 
ment has granted a subsidy for the pur- 
pose, and he said that the various 
American engineering societies would 
receive formal invitations in the early 
future. The date of the gathering is 
fixed tentatively for October, 1929. 

Doctor Kamo is passing through this 
country on his return from the World 
Power Conference at Basel. He also 
represented Japan at the World Power 
Conference at London in 1924, 

After consultation with the engineer- 
ing authorities of his country Doctor 
Kamo reported that the suggestion had 
been received with enthusiasm, and on 
his return to America advance was 
made. 

On reaching Japan the interest of the 
government was solicited. In the in- 
terim the matter was taken up ina 
similar manner in the United States 
through discussions among the officers 
of the five engineering — societies, 
namely; the American Society of Civil 
Engineers, the American Society of 
Mechanical Engineers, the American 
Institute of Electrical Engineers, the 
American Institute of Mining and Met- 
allurgical Engineers, and the Society of 
Naval Architects and Marine Engineers 
and with no other than our engineer 
member of the President’s cabinet in 
Washingon, Hon. Herbert Hoover, 
Secretary of Commerce, from whose 
response the following is a quotation: 

“T am entirely sympathetic with the 
idea of a World’s Congress of Engi- 
neers in Japan. I think it would be a 
well deserved compliment to the prog- 
ress made in Japan for the engineers 
of the world to send representation to 
such a conference.” 


Fifty-millionth Horsepower 
Reached in United States 


With the arrival at the 50-millionth 
horsepower mark reached in the pro- 
ductive capacity of the United States 
Sept. 1 of this year, there has been 
realized a prime mechanical force of 
450 hp. for each thousand of population 
in this country, according to a report 
issued recently by the National Electric 
Light Association. 

Regardless of wars, depressions or 
“business cycles,” prime-mover  ma- 
chinery in industries and the power 
houses of the country has increased 
with phenomenal regularity since the 
beginning of the present century. 
While the grand total of power is 
growing at an even rate, the installa- 
tion of prime movers in factories has 
reached its peak and is now showing a 
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decline. Industries have, in some cases, 
found it more profitable to secure their 
power from the lines of the light and 
power companies rather than to make it 
themselves. 

The 450 hp. per thousand of our 
population, it is pointed out, compares 
with 310 hp. for Great Britain and 
“immediately suggests one reason for 
the present disparity in the prosperity 
of the two countries.” 


Steam Specialty Men Meet 
for Annual Convention 


The National Steam Specialty Manu- 
facturers Association held their annual 
meeting at Mt. Clemens, Mich., from 
Oct. 14-16. 

Verner F. Davis, president of the 
Atlas Valve Co., James McAleer, vice- 
president of the McAleer Manufacturing 
Co., and Charles B. Klingermann, sec- 
retary of the Ruggles Klingermann 
Manufacturing Co., were unanimously 
re-elected for another term. 

The annual golf tournament of the 
association was played at the same 
time, A. Fitzgerald, of the Morehead 
Manufacturing Co., winning the cup, 
which during the past year was held by 
Frank Morrison, of the Mason Regula- 
tor Co, 


New Plant To Supply Power 
for Eastern Shore, Md. 


In a recent statement made at Salis- 
bury, Md., by F. N. Layton, general 
manager of the Eastern Shore Gas & 
Electric Co., assurance was given that 
the proposed new $1,500,000 power 
plant to be erected by his company will 
be sufficiently large to supply power in 
pratically any quantity to all points on 
the Delmarvia Peninsula, Md., furnish- 
ing all points south of Wilmington 
with practically no limit on the power 
supply fixed. 

Decision as to the location of the new 
power plant has not yet been made, 
but with final selection of a site work 
on construction will begin without 
delay. 


New Insulating Material Is 
Made by German Firm 

A German company located in Schier- 
stein on the Rhine is manufacturing a 
new insulating material known under 
the trade name of “Peralit,” according 
to a report to the Department of Com- 
merce from Trade Commissioner 
Theodore Pilger, Berlin. 

This new product is intended to re- 
place fiber, hard rubber and other insu- 
lating materials. It is built up of 
layers of certain materials, the nature 
of which is not reported, and subjected 
to very high pressure with application 
of heat. The insulating material has a 
high electrical resistance and is said 
to keep its shape up to 200 deg. C. 


Mutual Power Plan Favored 
for Idaho Development 


Formation of the People’s Mutual 
Power Co., a corporation organized 
with an authorized capital stock of a 
million dollars, was completed at Twin 
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Falls, Idaho, Oct. 13, when members of 
several grange organizations of that 
section signed articles of incorporation 
and stock subscription lists. 

The purpose of the company is to 
develop the Clear Lake Power site on 
the Snake River, north of Buhl, in ae- 
cordance with plans outlined by Barry 
Dibble, electrical engineer, who several 
weeks ago submitted a proposal to the 
Twin Falls city council for considera- 
tion. 


East’s Hydro Projects Twice 
Capacity of Western 


Of the 3,866,000 hp. which have been 
placed under license since the enact- 
ment of the Water Power Act in 1920, 
nearly 40 per cent was put under con- 
struction during the last fiscal year. 

The projects licensed during the last 
fiscal >» and their ultimate installa- 
tions i as follows: Susquehanna 
Power ©o. and Philadelphia Electric 
Power Co., Susquehanna River, 473,000 
hp.; Alabama Power Co., Lock 18, 
Coosa River, 180,000 hp.; Nevada Ivrri- 
gation District, Yuba River, 150,000 
hp.; Louisville Hydro-Electriec Co., 
Ohio River, 135,000 hp.; Mt. Shasta 
Power Co., Pitt River, No. 4, 100,000 
hp.; San Joaquin Light & Power Co., 
Kings River, 65,000 hp.; Feather River 
Power Co., Feather River, 60,000 hp.; 
Pacific Gas & Electric Co., Mokelumne 
River, 42,000 hp.; various small proj- 
ects 15,000 hp. 











| Obituary 











Richard Edwards’ Breed, widely 
known public utilities director, died Oct. 
14 in Roosevelt Hospital, New York 
City, from toxic infection, the Asso- 
ciated Press reports. He underwent an 
operation ‘two weeks ago. 

Mr. Breed, a grandson of the late 
Richard Edwards Breed, of Pittsburgh, 
was born in Pittsburgh March 17, 1866. 
He came to New York twenty years 
ago. He was a director of the Ameri- 
ean Light & Power Co., the Electric 
Light & Power Corp., the Carolina 
Power & Light Co., the Wheeling Bank 
& Trust Co. and several other corpo- 
rations. 








| Personal Mention 














Miles Cary is now located with the 
Virginia Electric & Power Co. as me- 
chanical engineer of the Norfolk 
division. 


J. F. Downie Smith, assistant pro- 
fessor of Experimental Engineering at 
Atlanta, Ga., is connected with the De- 
partment of Graphics, of the Virginia 
Polytechnic Institute, Blacksburg, Va. 


Walter N. Flanagan, for eight years 
steam engineer in the Youngstown dis- 
trict for the Carnegie Steel Co., has 
been added to the staff of the chief 
mechanical engineer of the company in 
Pittsburgh. 
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O. L. McIntyre, for the past six years 
construction engineer for the Fuller- 
Lehigh Co., Fullerton, Pa., has resigned 
and will be located in Berkeley, Calif. 


Alexander L. Byfield has changed his 
position as a sales engineer of the 
George B. Limbert & Co., of Chicago, 
to that of power engineer of the Cow- 
ham Engineering Co., (Consolidated 
Cement Corporations) Chicago, Ill. 


G. L. Tuve, formerly connected with 
the Experimental Engineering Labora- 
tories, University of Minnesota, Minne- 
apolis, Minn., is now associate profes- 
sor of mechanical engineering at the 
Texas Technological College, Lubbock. 


Dr. Imanuel Lauster, director gen- 
eral of the M.A. N. Co., of Germany, 
arrived in New York City on Oct. 18. 
He will visit the several firms holding 
licenses to build M. A. N. Diesels, He ex- 
pects also to devote at least two weeks 
f his time in visiting American Manu- 
facturers. 

H. N. Covell who recently retired 
with honors as secretary of the Amer- 
ican Boiler Manufacturers’ Association 
has not been allowed to remain in re- 


tirement. His many friends will be 
glad to learn that he has accepted a 
position as works manager of the 
Virginia Alberene Corp., miners and 


fabricators of soapstone at Schuyler, 
Va., where it owns the largest deposit 
of soapstone in the world and employs 
between 800 and 1,000 men. 








Society Affairs 


—] 
_| 

















The Franklin Institute at Philadel- 
phia will be addressed on Nov. 4 by 
William F. Paris, consulting lubrica- 
tion engineer of New York City, on the 
ubject of the “Distillation of Petroleum 
for the Manufacture of Lubricating 
Oils.” 











Business Notes 
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Formerly, Mr. Brandt was associated 
with the U. S. Copper Products Corp., 
Rome Hollow Wire & Tube Co., and the 
Hennig Nickel Rolling Mills. 


The F. Beers & Co., Federal Trust 
Bldg., Newark, N. J., in the specialty 
of all branches of oil burning and 
boiler baffling, and representing the 
Boiler Engineering Co., builders of 





Coming Conventions 


American Engineering Council, An- 
nual meeting at Washington, D.C., 
Jan. 13-15. L. W. Wallace, 24 
Jackson Place, Washington, D, C. 


American Welding Society. Annual 
Fall Meeting, at Buffalo, N. Y., 
Nov. 16-19. Gideon W. Swan, gen- 
eral chairman, Morgan Bldg., Buf- 
falo, First International Welding 
Iexposition will be held in conjunc- 


tion with meeting. 

Engineering Institute of Canada. 
Annual meeting Jan. 18. Richard 
John Durley, secretary, 176 Mans- 
field St., Montreal, Que. 

Chicago Power Show, at Chicago, 
Feb. 15-19. G. KE. Pfisterer, man- 
aging director, 53 West Jackson 
Bivd., Chicago, 

National Association of Practical 


Refrigerating Engineers. Annual 
Convention and Exhibition at 
Kansas City, Mo., Nov. 2-5. Mdward 
H. Fox, secretary, 5707 W. Lake 
St., Chicago, I. 

National Electrie Light Association, 

A. Jackson Marshall, secretary, 29 

West 39th St., New York City. 

Annual convention at Atlantic City, 


week beginning June 6, 

National Exposition of Power and 
Mechanical Engineering, Fifth An- 
nual Exposition at Grand Central 
Palace, New York City, Dec. 6-11. 

National Marine Engineers’ Bene- 
ficial Association. Fifty-third an 
nual convention at Washington, 
D. C., Feb. 14. Albert L. Jones, 


secretary-treasurer. 


Naval 
Engineers. 


Architects and 
Thirty-fourth 


Society of 


Marine 


annual meeting at engineering 
Societies Bldg., 29 West 39th St., 
New York City, Nov. 11 and 12. 
T. J. Kain, assistant secretary- 


treasurer. 














The Link-Belt Co.’s_ Boston office, 
formerly located at 49 Federal St., will 
move Nov. 1 to its new headquarters at 
1103-1104 Statler Bldg. 


The Pennsylvania Pump and Com- 
pressor Co. has appointed Lee & Clark, 
549 Washington Blvd., Chicago, IIL, 
representatives in the Chicago district. 


The Hardinge Co., York, Pa., reports 
that after Nov. 1 the Salt Lake City 
office will be located in the Continental 
Bank Bldg., 200 South Main St., Sait 
Lake City, Utah. W. L. Penick will ve 

charge. 


American Hammered Piston Ring 

Co. announces that George Boehner has 
ined the sales organization, and will 
ve as his territory Minnesota and 
rth and South Dakota. Mr. Boeh- 
r’s headquarters will be at Minne- 
olis. 


The Bridgeport Brass Co. has ac- 
ured for the Cleveland office, 2017 
iperior Viaduct, the services of J. R. 
Brandt as raw material salesman in the 
l\ttsburgh territory and parts of Ohio. 





BECO, announce that E. S. Hammond, 
who has been trouble man and salesman 
for the W. N. Best Corp. for the last 
thirteen years, is now associated with 
F. Beers & Co. 











| Trade Catalogs 














Lubrication and Filtration—Wm. W. 
Nugent & Co., Chicago, Ill., manufac- 
turers of oiling devices. This is a 
miniature bulletin and description of 
the principal products of the company, 
compiled especially for general distribu- 
tion. 


Ball Bearing Gearless Crusher—The 
Kennedy-Van Saun Manufacturing and 
Engineering Corp., of New York City, 
has issued a folder on the gyratory 
crushers for primary and_ secondary 
operations, with a capacity of 15 tons 
to 2,500 tons per hour. 


Steam Specialties, Valves, Traps, ete. 
—The Strong, Carlisle & Hammond Co., 
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of Cleveland, has just issued Catalog 
No. 30 on the company’s latest steam 
specialties, covering heavy duty valves, 
steam traps, pump governors, separa- 


tors, vacuum traps, reducing valves, 
engines stops, and non-return = stop 
valves. 


Ball Bearings for Electric Motors— 
The Fafnir Bearing Co. has _ printed 
new booklet which will be of interest, 
putting before the user, rather than the 
manufacturer, of electric motors, the 
story of the savings and economies 
which ball bearing motors will give him 
in his plant. The book is full of facts, 
figures and quotations from experiences 
in plants. The book of especial 
interest to superintendents, mainte- 
nance men and electrical engineers. 


is 








Fuel Prices 








COAL 


The following table shows the trend 


of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 
Bituminous Market Oct. 18 
Net ‘Tons Quoting 1926 
Pool 1 New York... $2 75a $3.00 
Smokeless... Boston. SC 3.55 
Clearfield... Hoston 2.25@) 2.85 
Somerset. . Boston. ona 2.15@ 2.25 
Kanawha...... Columbus....... 2.00%) 2.50 
Hocking..... Columbus....... 1. 60@ 2.00 
Pittsburgh. Pittsburgh 2.15@) 2.30 
Pittsburgh gas 

slack Pittsburgh 1.70@), 1.80 
Franklin, Dh Chicago 2.35@ 2.50 
Central, Ill... Chicago a.43@: 2:23 
Ind. 4th Vein.. Chicago oe 2.15 2,35 
West Ky.. Louisville... ..... 1.15@ 1.50 
S. Bis BY... Louisville....... 1.75@ 2.25 
Big Seam. Birmingham... .. 1.75@ 2.00 
Anthracite 
Gross ‘Tons 
Buckwheat No.1. New York.... 2.15@ 3.50 
Buckwheat No.1. Philadelphia... 2.25@ 3.00 
Birdseye. . . New York 1.40@ 2.00 

FUEL OIL 
New York—Oct. 21, light oil, tank- 


car lots; 28@34 deg. Baume, 6e. per 





gal.; 36@40 deg., 6%c. per gal. f.o.b. 
Bayonne, N. J. 

St. Louis—Oct. 13, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $2.10 per 
bbl.; 26@28 deg., $2.15 per bbl.; 28@ 
30 deg., $2.20 per bbl.; 30@32 deg., 
$2.25 per bbl.; 32@36 deg., gas oil, 


6c. per gal.; 38@40 deg., 7c. per gal. 


Pittsburgh—Oct. 12, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 6¢. per 
gal.; 36@40 deg., fuel oil, 64¢. per gal. 


Dallas—Sept. f.o.b. local refinery 
26@30 deg., $1.70 per bbl. 


Philadelphia—Oct. 17, 27@30 deg., 
$2.52@$2.58 per bbl.; 13@19 deg., $1.59 


@$1.65 per bbl. 
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Cincinnati—Oct. 19, tank-ear lots 
f.o.b. local refinery, 24@26 deg. Baumé, 
6c. per gal.; 26@30 deg., 6c. per gal.; 
30@32 deg., 7c. per gal. 


Chicago—Oct. 18, tank-car lots f.o.b. 
Oklahoma, freight to Chicago, 92c. per 
bbl.; 24@26 deg., $1.835@$1.40 per bbl.; 
26@30 deg., $1.50@$1.55; 30@32 deg., 
$1.75. 

Boston—Oct. 18, 
12@14 deg. Baumé, 
32 deg., 6c. per gal. 


tank-car lots f.o.b. 
4.8c. per gal.; 28@ 


650 


POWER 


Vol. 64, No. 1 





i 


( 



































“i Birm agham Ie l dul 1 

urs & Co., Wilmington, Del, has com 

leted plans for the construction of a plant 
on t of approxit ly 50 separate 

bru including power units, ete here 
iH nton of tI Du Pont Mngineering 
Co... ti builders, i construction superin- 

ndent 


Ark., Welena—City is having preliminary 


prepared for th construction of a 
ize d il plan pumping stations 
‘ : r impro ent Dist. 2. lest 
miated LOO 00, l R. Parmalee, Cit) 
Hall, engineer 
Calif., Alameda Bd. of Publi Utilities 
\. I. Goldswortt Sees plans to purcha 
two o00 Kya. transtorimers 
Calif., Los Angeles Tithe Insurance 4 
Trust Co., Tithe Insurance Bldg iwarded 
7) et for the construction of a 12 storys 
fTic ind 1 building on Spring St., to 
Ss eld leneinecring Construction €%0.,. 
Psa ‘ inanes bldy Iestimated COST 
an | roo 
Calif., Mare Island Bureau of Yards & 
”) Navy Dept Washington, D Cc 
plans tl installation of four 300 hp, water 
tube boilers, oil burning equipment, ete, at 
Nut Yard hospital here 


Calif., San Diego——R. T. Robinson, First 





Nit Mil Bank Blde., warded  vontract 
for the construction of a 12 story apart 
mer or ; Diexzo St to Wm. Simpson 
Construction Co... Bank of Italy Bldg., Lo 
\! le I’stimuted eost S8£00,000 Steam 
henting ystem, et Will be installed 

Wh, Chieago—Dept. of Public Works, A 
A. Sprague, Comr., will receive bids until 
Ovet "9 for furnishing and installing 2 
motor-driven centrifugal oil purifiers at 
ith St. and Western Ave. pumping station 


Istate of Marshall 
> Mast Washington St., awarded contract 
onry, ete. for a 24 story oftice and 
building at Wabash Ave. and Wash 
ington St. to Henry Ericsson Co., 111 West 
Washington St. lestimated $5,000,000 


Il., Chieago 


Chicago— |! Vield, 





cost 


Rosenthal, Mayer & Lewis, 


77 West Washington St., is having plans 
prepared for the construction of a 15 story 
apartment at Surf St. and Commonwealth 


Ave Iistimated cost $2,000,000, 
Urbain, 134 North La Salle St., 
tewuts 


Olsen & 
are archi- 


il. Chieago St. Ann's Hospital, Poor 
Hland Maids of Jesus Christ, 4900 Thames 
St awarded contract for masonry, ete. for 
ut 6 story hospital at Lavergne and Lamon 
Ave West Division and Thomas Sts., to 
(™ J. Rose & Son, 1814 Mohawk St. Esti- 
mated cost $1,000,000 

Hl... Chieago—Stratford Place Bldg. Corp., 
1500 Hloward St., awarded contract for 
masonry, ete for a 12 story apartment at 
629 Cornelia Ave. to Hallbauer-lLaBahn 
In S44 Rush St Estimated cost $750,000 

Wh. Oak Park—PFigeht Hundred Thirty 


Nine Lake Street Building Corp., awarded 
contract for the construction of a 5 story 
hotel to Tidewater Construction Co., 11 
South La Salle St lMstimated cost 


500,000 


Ind., Terre Haute—C. IF. Heirs, had plans 


prepared for the construction of a hotel. 
Iistimated cost $1,000,000 W. A. Russ, 313 
North Penn, St., Indianapolis, is architect. 


Ky., Louisville— Louisville Water Co., 455 
South 3rd St Chambers, Ch. Engr. will 
receive bids until Nov. 2 for improvements 
to waterwork including pumping station 
and filter plant, two 500 hp. water tube 
boilers, 1.000.000 gal. reservoir, ete. Alvord, 


Burdick & Llowson, 8S South Dearborn St., 


Chicago, IIL, are engineers 

La., Cedar Grove—Independent Tee & Re 
frigerator Co., Abilene, Tex., is having pre 
liminary plans prepared for the construe 
tion of a 40 ton tee plant her istimated 
cost 000 Private plans 





Shreveport Local 


‘ Syndicate, e/o 
Benson 


Realty Co., 502 Atkins St., will 
receive bids about De !, for the construc- 
tion of a 2 story otlice building at Travis 
ane Louisiana St Istimated cost $1,000,- 
O00 Long & Witchell, American Bank 
Bide., Dallas, Tex., are architects 

Mass., Boston—Supply Dept., Il. S. Frost, 
Supt., will receive bids until Oct. 28, for 


electric refrigeration equipment for Boston 





City Hospital on Harrison Ave. 

Mass., Holyoke—Germania Mills, Race 
St., is receiving bids for the construction of 
addition to boiler hou IcSstimated cost 
$40,000 McClintock & Craig, 458 Bridge 
St., Springlield, are enginecr 

Mass., Lynn—Commission of Ways & 
Drainage, had revised plans prepared for 
the construction of a sewage pumping sta- 
tion. Morris Knowles Inec., 507 Westing 
hou Gidg., Pittsburgh, Pa., i engineer, 


Former bids rejee ted. 
Mich., Detroit Detroit ¢ 
S16 Ka Jefferson Ave 
for the cons 
building 
Krausn 
Estimat 


‘ommunity 
awarded 
truction of a 4 

on Warren Ave, to 
an Co., 955 East 
ed Cost 


Fund, 
contract 
story oflice 

Martin & 
Jefferson Ave. 
Steam heating 


SSO0 000, 





equipment will be installed 

Mich., Detroit William Fox, c/o C, H. 
Crane, 543 Griswold St., Archt., will soon 
ward contract for the construction of a 
1% story theatre and office building includ- 
ing sterm heating equipment, elevators, ete. 
on Woodward Ave. 

Minn., Minneapolis First Unitarian 
Church, Sth St. and La Salle Ave., is having 


plans prepared for the construction of an 
S story church and oflice building including 
team heating system, et« estimated cost 


$T5HO,000, Long & Thorshov, 
Bldg., are architects. 


Minn., North Mankato 


1028 Andrus 


(Mankato P. O.) 


City plans an election Nov. 2 to vote $20,- 
000 bonds for the installation of two wells 
and pumps. 

Mo., Jefferson City—Central Hotel Co., 
awarded contract for the construction of a 
10 story hotel to G. F. Green, Rialto Bldg., 


Kansas City. 


N. H., Coneord—sSt. Paul's School, J. 
Walker, 





Rus. Mer., awarded contract for 
the construction of a power plant on Dun- 
barton Rd. to lL. H. Shattuck Ine., 208 
(Granite St., Manchester. 

N. J., Ocean City Atlantie Hotel Co., 
T. W. White, Overbrook, Pa., plans the 
construction of a 4 story hotel here. FEsti- 
mated cost $1,250,000, A. B. Lacey, 1012 


Walnut St., Philadelphia, Pa.. 3 


N. Y¥., Brooklyn 
Municipal 


architect. 


Dept. of Public Welfare, 


Bldg., will soon award contract 
for the construction of addition to power 
house and boiler plant at Kings County 


Hospital. 


N. Y., Brooklyn—J. F. I. Construction 





Co. Inec., c/o A. J. Simberg, 1133 Broadway, 
Archt., is having plans prepared for the 
construction of a 12 story apartment at 
Greene and Clinton Aves. Estimated cost 
$750,000, 

N. Y., Brooklyn—State Hospital Comn., 
Capitol, Albany, will receive bids until 
Nov. 10, for heating work, new boiler and 
piping, ete. at Brooklyn State Hospital, 


here 

N. Y., Middletown—State Hospital Comn., 
Capitol, Albany, will receive bids about 
Dex for the installation of a refrigeration 
plant in Middletown State Hospital, here. 
N. ¥., New York—Adams Flanigan, West- 
che 


ster and 3rd Aves., will receive bids 
about Nov. 1 for the construction of a 6 
story department store including electric 


elevators, ete. 
Estimated cost $800,000, 
Vleck, 393 7th Ave., are 
N. Y., New York—lL. 
merfeld & J 
build two 


at 149th St. and 3rd 
Starrett 


architects, 


Ave. 
& Van 


Goldner, c/o Som- 
nion Sq., Archts., will 
apartments including 4 electrie 


Sass, 31 


12 


elevators, ete. on Bennett Ave. Estimated 
cost $1,000,000, Work will be done by sep- 
arate contracts under the owner's super- 
Vision 


N. ¥., New 
lL. Minoff, 
build a 15 
tric 


York 
Pres., 

story 

elevators 


-Preferred Bldg. Corp., 
65 Mast 175th St., will 
apartment including 4 elee- 





ete. on Grand Concourse. 
Estimated cost $3,000,000 Ss Schaeffer, 
Jr., 48th St. and 8rd Ave., is architect. 
Work will be done by separate contracts 
under the owner's supervision, 


N. ¥., New York—Twenty Eight East 
h2nd St. Corp., A. Brisbane, Pres., 238 Will- 
iam St., will soon receive bids for the con- 
struction of a 28 story office building on 


Madison Ave Estimated cost $1,650,000. 


Rouse & Golds 12 sth 
tects and 

my. €. 
and dk 


tone, 5 
engineers, 


Ave., are arch 
Kernersville—sS. F. V 
ard of Comrs will 


ance, 
recelve 





fe 


Mayor 
bids 


ete. 


until Noy, 25, for waterworks improvements 
ineludi Lao0000 5 gal. water purification 
Mant, dam, pumping station, reservoir, 
The Carolina Engineering Co., 917 Johnson 
Blde., Charlotte, is engineer. G. H. 





is consulting engineer. 

O., Cleveland—American Steel & Wire 
Co., Rockefeller tsidg., awarded contract 
for the construction of addition to power 
house and gas blowing engine house at 


River Rd. 


$75,000, 


and Broadway. Estimated 


O., Cleveland—The Graphic Arts Bldg. 
Co., c/o W. J. Austin of the Austin Co., 
16112 Kuclid Ave., is having plans prepared 
for the construction of a 6 story graphit 
arts building including steam heating sSys- 
tem, elevators, etc. on East 21st St. Esti- 
mated cost $500,000, Private plans. 

Auto Trimming & 


O., Cleveland 
\ 


Victory 
Painting Co., C 


Fodor, 


Pres., is 


Bishop 


cost 


having 


plans prepared for the construction of addi- 


tion to boiler house on St. Clair Ave. Est 
mated cost $40,000. 
O., Laneaster—Dept. of Welfare, J. 


Harper, Oak and Ninth Sts., 
soon award contract for the 
a power house, ete at 
School here. 

Okla. 
construction 
mated cost 

Okla., 


Columbus, 
construction 


> ra? 
»OVS 


ot a $i) 


SH0,000, 


ton ice plant. 
Private plans. 


Ringling—City had 


plans prepared for improvements to water 
works including new wells, 2 motor driven 
centrifugal pumps, motor driven air com- 
pressors, ete. Estimated cost $20,000. En- 


gineer not announced. 


Tex., Amarillo—City, J. D. 


Will receive bids until Nov. 8. for furnis} 
ing and installing one 4,000,000 g.p.d. at 
one 6,000,000 0 g.p.d sychronous motor 


driven centrifugal pumping engines, switch- 


board, ete. Hi. B. Jones is engineer. 


Tex., Boerne—City voted $60,000 bonds 
for waterworks improvements including 


pumping 
avis, 


equipment, 
mayor. 


mains, ete 





Tex., San Antonio—City plans an election 
Nov. 15 to vote $75,000 bonds for the in- 
stallation of a refrigeration plant in new 


auditorium. = I, 


Wash., 
Realty 


Ewig, is 
Seattle — 
Co., Arcade 


city 
Arcade 
Bldg., 


engineer, 
Building 
plans the co 


struction of an 8 story stores building «ut 


2nd and Union Sts. Estimated cost $1,50( 
000, Hi. & C. Thomas, Arcade Bldg, a 
architects Rhodes Bros. Co., Departme 
Store, 132 2nd St., is lessee. 

Wis., Ashland — Lake 
Power Co,, 212 2nd St., W., awarded contra 
for improvements to dam to lL. E 
Co., 53 West Jackson Blvd., 
Estimated $50,000, 

B. C., New 


Superior 








Chicago, I 





cost 


construction of a cold storage plant. Dy 
timated cost $4,000,000. A. Annandale, 


mayor. 
Ont., 
McHaie, 


London—WLondon Hotel Co., J. 
» awarded contract for 
construction of a 10 story hotel on Dund 
St to John V. Gray Construction Co 
lett Bldg., Windsor estimated cost 
250,000, Steam heating system will be i 
stalled. 
Que., 
Lid... 1 
40 hp. 


-res 


Montreal — 
Hadley St., is 
electric motor, 


Canadian 
in the market for 


N. Z., Wellington — Dept. of Public 
Works, Supplies and Tenders Board, is 
the market for storage battery and boost 
120 cells complete with spares and acee 
sories; 1 motor booster and switchboard 


erected complete. 


Mexico, Centepee Mexie Light 


in 


o 
Power Co., Gantee St Mexico City, hi 
been granted concession by the Mexican 
Government to construct a hydro electric 
plant and dam on the Lerma River near 
here in the state of Michoacan. The dan 
Will impound 500,000,000) eu meters of 
Water which will be used in irrigating more 
than 600,000 hectares of agricultural land, 
also to furnish power for proposed powe1 
lant Estimated cost approximately $18, 


000,000. Private 


plans, 


= 


will 
Industrial 
Carmen—J. H. Putman, plans th: 

: i Esti- 


preliminary 


Bartlett, Mer., 
nNe- 


id 


I. 


& 
be 
re 
nt 


District 


ct 
rs 


ll. 


Westminster—City plans the 


S- 


J 


the 
as 
Bart- 


$1,- 


n- 


Carbonate 


in 


S- 


& 

















